Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


I   o 


37 


SCIENCE 


NEW  SERIES.    VOLUME  XLV 


JANUARY-JUNE,  1917 


m 


mnr  tork 

TBI  8CIINCK  PBI88 
1917 


TBEKEW  ERA  rSflVTlXQ  COMPAlTr. 
Lamcawtmb,  Pa, 


YVLuAUA'vvU 


CONTENTS  AND  INDEX. 

NEW  SERIES.    VOL.  XLV.-JANUARY  TO  JUNE,  1917. 


THB  NAMSS  OF  OONmiBUTORS  ABX  PRINTED  IN  SHALL  OAPITAI«S 


A.,  J.  A..  Birds  of  Britain,  A.  H.  EvanB,  591 

Adams,  J.,  Popular  Names  of  Plants,  114 

Addresses  and  Leetores,  59 

Adrenal  Seeretion,  W.  B.  Cannon,  463 

A^cnltural  8eience,  £.  Davsnpobt,  149 

A^eultore,  Appropriations  for,  84 

Aldrich,  J.  M.,  Sarcophaga,  T.  D.  A.  CkMKSBiLL, 
240 

AlgB,  Marine,  W.  A.  Sbtghill,  197 

Allasd,  H.  a.,  Song  of  the  Grasshopper  Sparrow, 
362 

Allsn.  £.  W.,  Amer.  Assoc  for  the  Adv.  of  Sci., 
Section  M,  222 

Allkn,  J.  A.,  The  Whalebone  Whales  of  New  Eng- 
land, G.  M.  Allen,  89 

Alsberg  and  Others,  Nutrition,  G.  F.  Lanowoktht, 
21 

American  Association  for  the  Advancement  of  Sci- 
ence,  New  York  Meeting,  1;  Work  of,  20;  Be- 
port  of  the  General  Se^etary,  22;  Address  of 
the  Vice-president,  Section  K,  25;  Committee  of 
One  Hundred,  J.  MoK.  Cattxll,  57,  452;  Be- 
Dorts  of  Subcommittees  on  Besearch  in  Industrial 
Laboratories,  B.  F.  Bacon,  34;  Astronomy,  E. 
C.  PiCKxaiNO,  135;  Chemistry,  J.  Stuolitz,  136; 
Besearch  Funds,  C.  B.  Caoss,  136;  Engineering, 
A.  E.  KxNNBLLT,  231;  Patholosy,  B.  M. 
PxAROX,  233;  Mathematics,  G.  A.  MnjiiR,  233; 
Section  C,  Joint  Meeting  with  Section  B,  Amer. 
Chem.  Soc.  and  Amer.  Physical  Soc.,  J.  Johns- 
ton, 48;  Address  of  Vice-president,  Section  C,  W. 
McPhxbson,  49,  76;  Beport  of  the  Treasurer, 
145;  SymiKMium,  Address  by  W.  J.  V.  Ostib- 
H0i}T,  Section  G,  97 :  Address  of  Vice-president, 
Section  G,  W.  A.  Sstghxll,  197;  Address  of 
Vice-president,  Section  M,  E.  Davbnpobt,  149; 
E.  W.  Allen,  222;  Pacific  Division,  Stanford 
Meeting,  A.  L.  Babrows,  252,  510;  Address  of 
President,  Pacific  Division,  J.  C.  Branneb,  417; 
Section  B,  W.  J.  Hukphrxys,  320;  Address  of 
Vice-president,  Section  L,  Ellwood  P.  Cubber- 
LET,  369;  Section  D,  A.  H.  Blanohabd,  389, 412; 
Ifinutes  of  the  Council,  L.  O.  Howard,  415;  Fi- 
nancial Beport,  416;  Address  of  Betiring  Presi- 
dent. W.  W.  Campbell,  513;  Acad,  of  Public 
Health,  161;  Museum  of  Natural  History,  181; 
Medical  Association,  Journal  of,  608 

Antagonism  and  Permeability,  W.  J.  V.  Oster- 
HOUT,  97 

Anthropological  Soc  of  Wash.,  F.  Densmore,  224, 

368,  440,  512 
Apple,  Boot-rot  Disease  of,  F.  D.  Fromme  and  H. 

jB.  Thomas,  93 
Aquarium  of  the  CaL  Acad,  of  Sci.,  632 
Armstrong,  M..  Decorative  and  Pictorial  Art,  362 
Ash  Trees,  Pitcher-leaved,  G.  H.  Shull,  479 
Astronomical  Soc,  Amer.,  H.  N.  Bussell,  146 
AuER,  J.,  Amer.  Soc  Pharmacol,  and  Exper.  Thera- 
peutics, 69 
Authors'  Separates  and  Scientific  Libraries,  B.  M. 
315 


Bacillus  paratyphosus  beta,  M.  W.  Lton,  Jr.,  408 
Bacon,  B.  F.,  Besearch  in  Industrial  Laboratories, 

34;  Industrial  Fellowships  of  Mellon  Institute, 

399 
Baker,  F.  C,  Mollusks  and  Fish,  H.  A.  Pilsbby, 

144 
Ball,  F.  W.,  The  Tenth-exponent,  481 
Bancboft,  W.  D.,  Chemistry,  W.  Nemst,  615 
Babbows,  a.  L.,  Stanford  Meeting  of  the  Pacific 

Division  of  Amer.  Assoc  for  the  Adv.  of  ScL, 

252,  510 
Babus,  C,  The  Foucault  Pendulum,  265 
Bat,  Brown,  B.  C.  Mubphy,  565 
Baumberoer,  J.  P.,  and  B.  W.  Glaser,  Drosophila, 

21 
Becker,  G.  F.,  Surface  Tension,  115 
Biological  Soc.  of  Wash.,  M.  W.  Lyon,  Jr.,  72, 124, 

195,  367,  464,  594,  618 
Biology,  and  the  War,  J.  Loeb,  73;  and  Prepared- 
ness, S.  Paton,  173 
Birth  Bate,  German,  Decline  of,  301 
Blanchard,  Professor,  Geography  of  France,  254 
Blanohabd,  A.  H.,  Enf^eermg,  389;  Mechanical 

Science  and  Engineering,  412 
Boll  Worm,  The  Pink,  W.  H.  Hunteb,  293 
BOLLEY,  H.  L.,  Fungoid  and  Insect  Pests,  F.  B. 

Petherbridffe,  191 
Botanic,  Gardens,  Social,  Educational  and  Sdentifie 

Value,  J.  M.  Coulteb,  643;  Garden,  Ideals  and 

Opportunities  for,  C.  S.  Gaoeb,  648  * 
Botanical  Soc.  of  Wash.,  H.  L.  Shantz,  196,  439, 

593 
Botany  as  a  National  Asset,  J.  M.  Coulteb,  225 
Boyle  ^s  Law,  The  BOle  of,  in  Clinical  Sphygmo- 

manometry,  J.  Eblangeb,  384 
Bbanneb,  J.  C,  Scientific  Problems  and  Duties,  417 
British,  Government  Grants  for  Scientific  Besearch, 

378;  Boards  of  Trade  and  Agriculture,  456 
Bbitton,  E.  G.,  Mosses,  E.  M.  Dunham,  363 
Brooklyn  Botanic  Garden,  Dedication,  509 
Bbooks,  C.  F.,  Notes  on  Meteorology  and  Climatol- 
ogy, 91,  263,  639 

Caibns,  W.  D.,  Math.  Assoc,  of  Amer.,  295 
Cajqri,  F.,  Ten  British  Mathematicians,  A.  Mac- 

farlane,  88 
Campbell,  W.  W.,  The  Nebul»,  513 
Cannon,  W.  A,  and  E.  E.  Free,  Ecological  Signifi- 
cance of  Soil  Aeration,  178 
Cannon,  W.  B.,  Eifect  of  Asphyxia  and  Afferent 

Stimulation  of  Adrenal  Secretion,  463 
Cabey,  J.  P.,  Central  Illinois  Tornado,  613 
Cabmiohael,  B.  D.,  Mathematics  and  Science,  465 
Carnegie,  Institution,  B.  S.  Woodwabd,  204;  Study 
of  Coral  Beefs,  455;  Inst,  of  Tech.,  Applied  Psy- 
chology at,  656 
Cattell,  J.  McK.,  The  Committee  of  One  Hun- 
dred,  57,  452;    Psychological  Association  and 
Besearch,  275 


IV 


SCIENCE 


[' 


Ceramic  8oe.,  Amer.,  and  Military  Preparedness, 

475;  Cereal  Conference,  584 
Chemical,  8oe.,  Amer.,  Kansas  City  Meeting,  287; 

Publications,  A.  Smith,  481 
Chemistry,  Literature  of,  M.  £.  Bpaxkb  and  W.  A. 
Notes,  168;  and  the  War,  357;  J.  B.  Withbow, 
5^5;  and  Life,  L.  C.  Raifobd,  489;  Colloid,  of 
Pehling's   Test,   M.    H.    FiscHxa   and    M.   O. 
HooKXB,  505 
Cinchona,  The  Tropical  Botanical  Station,  209 
Civil  Service,  German,  and  Science,  311 
CULKKy  G.  A..  Fnr-Seal  Census,  141 
Cla&ks,  J.  M^  Geoloi^  and  the  State,  125;  A  Be- 
lief Map  of  the  U.  8.,  291 
Clxland,  H.  F.,  Field  Geolosy,  F.  H.  Lahee,  166 
Clover  Seed,  Buffalo,  A.  D.  MoNaib,  230 
Cobb,  N.  A.,  Sesmentation  in  Nematodes,  593 
CocKXBXLL,  T.  D.  A.,  Sarei^phaga,  J.  M.  Aldrieh, 
240:  Mosquitoes,  L.  O.  Howard,  H.  O.  l>yar  and 
F.  £nab,  637 
Cole,  A.  D.,  Amer.  Physical  Soe..  193 
COLB,  F.  N.,  Amer.  Math.  Soc,  93,  271,  488 
CoiAON,  H.  8.,  The  House  of  Teuhu,  667 
CoNKLiN^  E.  G.,  and  Others,  National  Service  of 

Zoologists  and  Zm^ogical  LaboratorieB,  627 
Conn,  Arbert  W.,  451 
CoNNBB,  A.   B.,  and  B.   E.   Kaepxb,  The  Leaf 

Sheath,  144 
Oonservatkm    and    the    State    Geologist,    A.    H. 

PUBDUX,  249 

Corai  Beef  Problem,  J.  L.  Bioh,  589 
Cornell  University,  Appropriations  for,  608 
Cotton,  CMl  Content  o^  E.  P.  Humbbw,  411;  L. 

E.  B48^  507 
CoDuraa^  J.  M^  Botany  as  a  National  Asset,  225; 

Botanic  Gardens.  643 
Council  of  National  Defense,  Subcoumittees,  585 
CouNOiLHAN,  W,  T.,  Address  to  Graduating  Glass 

of  Harvard  Medical  School,  626 
Crocker  Land  Expedition,  609,  655 
Cross,  C  B.,  Sob-committee  on  Beseareh  Funds, 

136 
Crown  Gall,  Varietal  Belations,  J.  K.  Shaw,  461 
CuBBBBLKT,  E.  P.,  Educational  Process,  369 
Culture  Medium  for  Euglena,  C.  L.  TuBNm,  239 

D.,  G.  V.  N.,  A  Cure  for  Shoekf,  636 
Dadoubian,  H.  M.,  Mechanics,  187 
Davbnpobt,  E.,  Agrienltural  Science,  149 
Davis,  B.  M.,  Amer.  Soc  of  NaturalistS2l71 
Davis,  W.  Ml,  A  Topographic  Map  of  Wiseensin, 

564 
Day.  a.  L.,  Nat.  Acad,  of  Sci.,  354 
Daylight  Saving,  631 
DeciimJ  Point,  L.  C.  Kabpinski,  663 
Dbckebt,  B.,  Fowler 's  and  American  Toads,  113 
Decorative  and  Pictorial  Art,  M.  Abicstbonq,  362 
DeFursac,  J.  B.,  and  A.  J.  Bosanoff,  Pi^ychiatiy,  A. 

Mbtbb,  566 
Dbnsicobb,  F.,  Anthrop.  Soc  of  Wash.,  224,  368, 

440,  512 
Discussion  and  Correspondence,  18,  44,  63,  85,  113, 

141,  164,  187,  213,  239,  259,  291,  308,  335,  362, 

384,  408,  431,  461,  479,  500,  564,  589,  613,  635, 

660 
Disease  and  Extinction  of  Bacee,  B.  L.  Moodib,  63 
Donaldson,  H.  H.,  More  Complete  Titles,  190 
DroBophila,  J.  P.  Baumbbbgsb  and  B.  W.  Glasbb, 

21 
Dunham,  E.  M.,  Mosses,  E.  G.  Bbivton,  363 


Dtab,  H.  G.,  Lepidoptera  Phalame,  G.  F.  Hamp- 
son,  21 

Dyar,  H.  G.,  L.  O.  Howard  and  F.  Knab,  Mos- 
quitoes, T.  D.  A.  Cockbbbll,  637 

Eastvan,   C.   B.,   W.   K.   Gbbgobt  and  W.   D. 

Matthew,  Paleontology,  117 
Educational  Progress,  E.  P.  Cubbbblby,  369 
EiKBNBBBBT,  W.  L.,  Vertieal  Filing,  64 
Electric    Organs    of    Gymnotus    earapus,    E.    L. 

Shavpbb,  67 
Elsbbo,  0.  A^  Motor  Nervo  Begeneratioii,  SIH 
Emerald,  The,  H.  P.  LmxJE,  291 
Endemic  Species,  H.  dbVbibs,  641 
Engineering,  A.  B.  Kxnnellt,  231;  sad  SelsMe, 

M.  M.  HowB,  273 
Eblanoxb,  J.,  Boyle  %  Law  in  S^iygmomaiionetryi 

384 
Evans,  A.  H.,  Birds  of  Britain,  J.  A.  A.,  591 

f^anaal  Conditions  in  8.  Ga.  Isl.,  I.  A.  Luks,  502 
Fbbbt,  E.  L.,  T.  B.  Osbobnb,  and  L.  B.  MnniBL, 

Betardataon  of  Growth  and  Duration  of  Ufa  in 

Bats,  294 
Filiag,  W.  BmmmMU,  19;  Vertieal,  W.  L.  Rkbn- 

BBBBY,  64 

Fiagerpriota,  B.  Lauvb,  505 
Fink,  C.  G^  Scientific  Meetings  in  War  Times,  661 
FisoHBB,  Ml  H.,  and  IL  O.  tUmcoi.  QcHMA  Chem- 
istry of  FehUng's  Test,  505 
Fisheries,  School  of,  60;  Buman  of,  H.  M.  Smtth, 

663 
Food,  Values,  G.  Lusk,  345;  E^iibits,  496 
Force,  A.  H.  Pavtoison,  289;  L.  M.  Hoskins,  462 
Forestrr  Organisation  for  the  War,  568 
Foneanh  Pendulum,  C.  Babxtb,  265 
Fowler's  Toad  and  American  Toad,  B.  DscnaaT, 

113 
Franklin  Intftitnte,  Awards  of,  475 
Fbb,  E.  B.,  and  W.  a.  Cannon,  SoU  Aeration,  178 
Frenoh  National  Physical  Laboratoiy,  46 
Fboii  KB,  F.  D.,  and  H.  E.  Tbomas,  Boot-rot  Dis- 
ease of  the  Apple.  93 
FuLOBXB,  G.  S.,  ^'Kaep  your  Eye  on  tiie  BaU,'' 480 
Fur-Seal  Census,  G.  A.  Clabs,  141 

Gage,  Susannah  Phelps,  82 

Gaobb,  C.  S.,  Opportunities  for  a  Botanic  Garden, 

648 
Gabsbtt,  a.  O.,  Utah  Aead.  of  Sol..  570 
Gauthiot  Mem<tfial,  474 

Gat,  F.  p.,  Beseareh  in  the  Medical  Sciences,  25 
General  Education  Boaj4, 109;  Appropriations,  559 
Genetic  Assoc,  Amer.,  P.  P<m*bnob,  95 
Geology,  The  Philosophy  of  and  the  Order  of  the 

State,  J.  M.  Clabxx,  125 
GUbert,  A.  W.,  The  Potato,  W.  Stuabt,  462 
Glaseb,  B.  W.,  and  J.  P.  Bauvbimbb,  DrosopUla, 

Goldfish,  B.  T.  Hanoe,  221 

Gonadeetomy  of  Fowls,  T.  H.  Moboan,  483 

Grasshopper  Sparrow,  The  Song  of  the,  H.  A. 

ATJiABn,  362 
Gravity  and  Isostasy,  J.  F.  Haypobd,  350 
Gbeknb,  C.  W.,  Amer.  Physiol.  Soc,  246 
Gregory,  B.  A.,  Discovery,  T.  B.  Bobxbtson  J[43 
Gbboobt,  W.  K.,  C.  B.  Eastman,  and  w.  D. 

Matthxw,  Paleontology,  117 
Gtrowth,   the   Mechanism   of,   and   Inhibition   of 

Growth  of  Dormant  Buds,  J.  Lobb,  436 


Voti. 


SCIENCE 


G^DOBy  S.  W.|  Trimwwi  Vagnrinei  and  Efltei«nej 
Eiperti^216 

Haapion.  O.   F.,  Lepidoptera  Phalama,   H.   G. 

I>TAE,  21 

Hangs,  B.  T.,  GoldfUh,  821 

Haneock  Mineral  GoUeetioiL  J.  E.  WoLvr^  161 

HanBon,  W.  0.,  and  O.  M.  &ober,  DiseaBM  of  Oeen- 
pation,  C-E.  A«  Winslow,  260 

Habpb,  B.  M.,  Seientifie  Librariaa  and  Autlion' 
Separates,  316 

Habsis,  G.  D.,  Hiatorieal  Geology^  W.  J.  Miller,  216 

Harvard  Medieal  Sekool,  AdwM  to  the  Gisdu- 
ating  Okaa,  W.  T.  Councilman,  626 

Hayden  Memorial  Award,  255 

Hayfobd,  J.  F.,  Gravity  and  Itostasy,  350 

Herbert^  T.  £.,  Tekgraphy,  A.  £.  Kknnillt,  313 

Heritage  and  Habitne,  H.  F.  Osbobn,  660 

HiLLiABD,  G.  M.,  Milk,  J.  K  Laae-GlaTpoB,  100; 
Health  and  Diaeaae,  B.  L.  Lee,  463 

Hinneberg,  P.,  Die  Sloltur  der  G^genwart,  G.  F. 
Hull,  45 

Hobbe,  on  the  History  of  Sdenee,  T.  F.  Wood- 
look,  566 

HoBBSy  W.  H.,  The  Making  of  Seientifie  Tlieoriea. 
441 

HoLLiKGWOBffR,  L.  8.,  The  Measorement  of  Intelli- 
genee,  L.  M.  Terman,  812 

HooxxB,  M.  O.,  and  M.  H.  Fisohxb,  Colloid  Chem* 
istiy  of  FeWng'ta  Test,  505 

HoPKlKB,  C  G.,  Phosphate  Experiments,  218 

Hosxinb,  L.  M^  When  is  a  Foree  a  Foreef  462 

Hospitals,  Base,  Abroad,  456 

HowABD,  L.  O.,  Minutes  of  the  Council  of  the 
Amer.  Assoe.  for  the  Adv.  of  Sei.,  415;  Les  Sei- 
enees  Biologioues  appliqu^es  ft  1 ' Agrieunure  et  la 
Ltttte  eontre  les  Rniiemis  des  Plantes  aux  Etats- 
Unis,  P.  Marchal,  503 

Howard,  L.  0.,  H.  G.  Dyar,  and  F.  Knab,  Mos* 
quitocHL  T.  D.  A.  CocKttXLL.  637 

Hows,  H.  M.,  Engineering  and  Seienee^  273 

Hbslioxa,  A.,  Phrenology,  65 

Hull,  G.  F^  Die  Kultur  det  Gegenwart,  P.  Hinne- 
berg, 45 

Huhbxbt,  E.  p.,  Inheritance  of  Oil  in  Cott<w,  411 

HuHPHBK78|  W.  J.,  Amer.  Assoc,  for  the  Adv.  of 
Sei,  Section  B,  320 

HuNTBB,  W.  D.,  The  Pink  Boll  Worm,  293 

Hunter  or  Husbandman,  J.  G.  Nbxdham,  376 

IDDINGS,  J.  P..  Metamorphic  Geology,  C.  K.  Leith 
and  W.  J.  Mead,  336 

Illinois,  TJniv.  of,  Cerainic  Engineering  Bmlding, 
12;  State  Acad.  ^  BcL,  J.  L.  Pbiobb,  365 

Indian  Science  Congress,  302 

iNDivimjAL,  The  Organisation  Mania,  214 

Industrial,  Laboratories  and  Seientifie  Infomap 
tion,  A.  E.  Kbnnxlly  and  Others,  87;  Beaourch 
and  the  Mass.  Inst.  Tech.,  356;  FeUowships  of 
Mellon  Inst,  B.  F.  bAOON,  399;  Engineers,  Soe. 
of.  584 

Instmit  de  Fnmee,  Yearbook,  G.  F.  K.,  292 

Intelleet  and  the  War^  216 

Johnston,  J.,  Amer.  Assoe.  for  the  Adv.  of  Sd., 

Section  C,  48 
JOBDAN,  D.  S.,  Baee  Hygiene  in  Norway,  167 

K.,  G.  F.,  Institttt  de  France,  Tearbook,  292 


Xabpbb,  B.  £.,  and  A.  B.  Connbb,  The  Leaf  Sheath, 

144 
Kabpinbki,  L.  C,  The  Decimal  Point,  663 
KsBN,  W.  W.,  Lord  Lister  on  Vivisection,  309 
"Keep  your  Eye  on  the  Ball,"  G.  a  FuLOiaBB,480 
Kbnnbllt,  a.  E.,  and  Others,  Industrial  Labora- 
tories and  Scientific  Information,  87;  Subnoom- 
mittee  on  Engineering  of  tiie  Committee  of  One 
Hundred,  231;  Telegraphy.  T.  E.  Herbert,  313 
Eew  Bulletin,  Suspension  of,  630 
Kimball,  A.  L.,  K^gative  Surface  Tension,  85 
KiNXAiD,  T.  W.,  A  Belief  Map  of  the  U.  S.,  239 
Knab,  F.,  L.  O.  Howard  and  H.  G.  Dyar,  Mosqui- 
toes, T.  D.  A.  COCKBUELL,  637 
Kober,  G.  M.,  and  W.  C.  Hanson,  Diseases  of  Occu- 
pation and  Vocational  Hygiene,  C.-E.  A.  Winb- 
LOW,  260 
KoPKLOiT,  N.,  Lime  Beqnirement  of  Soils,  363 
KuNZ,  G.  F.,  Industrial  Museums  and  Efficiency. 
297 

Lahee,  F.  H.,  Field  Geology,  H.  F.  Cliland,  166 
Landib,  E.  H.,  and  B.  P.  Biohabmon,  Modem 

Lane-Claypon,  J.  E.,  Milk,  C.  M.  Hilliabd.  191 
Lanowobtht,  C.  F.,  Nutrition,  Alsberg  and  Others, 

21;  Feeding  the  FamUy,  M.  &  Bose,  116 
Laufbb,  B.,  Fingerprints.  504 
Laubbnt,  p.,  Flashmg  of  Fireflies,  44 
Leaf  Sheath,  A.  B.  Connbb  and  B.  E.  Kabpbb,  144 
Lee,  B.  L.,  Health  and  Disease,  C.  M.  Hiluabd, 

463 

Lbhmib,  D.  N.,  Sjrlow  Factor  Table,  H.  W.  Stager, 

Leidy  on  Malaria,  F.  E.  Lurs,  289 

Leith,  C.  K.,  and  W.  J.  Mead,  Metamorphic  Geol- 

087»  ^'  P*  IDDINQS,  386 

I^roacHNB^  A.  0.,  The  Derivation  of  Orbits,  571 
Light,  The  Measurement  of,  D.  T.  MaoDouoal 

and  H.  A.  Spokrb,  616 
Lime  Bequirement  of  Soils,  N.  KoPBLorr,  363 
LiPMAN,  O,  B.,  More  ''Mottle-leaf"  Discussion, 

308 
Lister,  Lord,  on  Vivisection,  W.  W.  Kxbn,  309 
LiTTLK,  H.  p..  The  Emerald,  291 
Losb,  J".,  Biology  and  War,  73:  Is  Species-specill- 

city  a  Mendelian  Character  f,  191;  Mechanism 

and  Inhibition  of  Growth  of  Dormant  Buds, 

4M 
Lobb,  L.,  Growth  and  Sterility  of  the  Mammalian 

Ovaiy,  591 
Loutreuil  Fund,  182 

LuKB,  I.  A.,  Faunal  Conditions  in  S.  Ga.  Isl.,  502 
LUSK,  G.,  Food  Values.  845 
LuTS,  F.  £.,  Leidy  on  Malaria,  239 
Ltman,  T.,  Spectrum  in  the  XTitra-violet,  187 
Lton,  M.  W.,  Jb.,  (Mignrobe  Histanserobe,   19; 

Biol.  Soc  of  Wash.,  72,  124,  195,  367,  464,  594, 

618;  Bacillus  paratyphosus  beta,  408 

MgAmb,  a..  The  Unit  of  Pressure,  385 
MoCUNTOCK,  J.  A.,  Peanut  Mosaic,  47 
McCormiek,  licander,  Observatory,  Besearch  Work 

of,  425 
iMcCUBBiN,  W.  A»  White  Pine  Blister  Bust,  87 
MAoDouGiJi,  D.  T.,  and  H.  A.  Spobhb,  Behavior 
of  Gels  and  Action  of  Plants,  484;  The  Meas- 
urement of  Light,  616 


VI 


SCIENCE 


c 


Ooi 


liaeFtolane.  A.,  Ten  British  Mathematicians,  F. 

Cajobi,  88 
MaeMahon,  P.  A.,  Analysu,  J.  B.  Shaw,  40» 
MoNaib,  a.  D.,  Boiling  Buffalo  Clover  Seed,  820 
MoPhxbson,  W.,  Asymmetric  STntheses  and  Vital- 
ism, 4»,  76 
Manila,  Visiting  Scientific  Men,  287 
Marchal,  P.,  Les  Sciences  Biologiques  Appliques 
k  rAgrienlture  et  la  Latte  centre  les  Ennemis 
des  Plantes  aux  Etats-Unis,  L.  O.  Howabd,  503 
Mabtin,  L.,  a  Topographic  Map  of  Wisconsin,  564 
Martin,  L.  J.,  Personality  as  revealed  by  the  Oon- 

tent  of  Images,  393 
Mason,  W.  P.,  Water  Supply,  G.  C.  Whipple,  240 
Mathematical,  Soc.,  Amer.,  F.  N.  Cols,  93,  271, 

488;  Assoc,  of  Amer.,  W.  D.  Oaiens,  295 
Mathematics,  Beport   of  the  Committee   of   One 
Hundred,  233,  and   Scientific  Beseareh,   G.  A. 
MiLLEB,  549;   Modem,  R.  P.  Richardson  and 
£.  H.  Landis,  432;   and  Science,  R.  D.  Car- 

MICHAEL,  465 

Matthew,  W.  D.,  C.  R.  Eiastman  and  W.  K. 

Grboort,  Paleontology,  117 
Mead,  W.  J.,  and  a  K  Leith,  Geology,  J.  P. 

IDDINQS,  966 

Mechanics,  H.  M.  I>aoourian,  187 

Medical,  Education,  Conffress  on,  58;   Board,  of 

the  Council  of  National  Defense,  404;  Students 

and  the  War,  426 
Mendel,  U  B.,  T.  B.  Osborne  and  E.  L.  Febry. 

Retardation  of  Growth  and  Duration  of  Life  ox 

Rats,  294 
MEBRn.T.,  G.  P.,  A  Relief  Map  of  the  U.  S.,  366 
Meteorology   and   Climatology,   Notes   on,   C.   F. 

Brooks,  &1,  263,  63» 
Meter,  A.,  Psychiatry,  J.  R.  DeFursac  and  A.  J. 

Rosanoff,  566 
Michigan,    Univ.    of.   National    Service   and    the 

Medical  School,  378 
MiLLSt,  B.  L.,  The  Slides  of  the  Panama  Canal, 

164 
Miller,  G.  A«,  Mathematics:  Report  of  the  Sub- 
Committee  of  the  Committee  of  One  Hundred, 

233;  Mathematics  and  Scientific  Research,  549 
Miller,  N.,  Killing  Turtles,  406 
Miller,  W.  J.,  Historical  Geology,  G.  D.  Harris, 

218 
Mining  Engineers,  Amer.  Inst,  of,  83 
MooDis,   R.    L.,   Disease   and   the   Extinction   of 

Races,  63 
MooERS,  C.  A.,  Phosphates,  18 
MoBOAN,  J.  F.,  Soil  Solution,  1» 
Morgan,  T.  H.,  Gonadectomy  of  Fowls,  483 
Morphology,  Petrunkeyitch's,  H.  J.  Van  Cleave, 

142 
MoBREY,  C.  B.,  Pamphlet  Collections,  87 
Motor  Nerve  Regeneration,  C  A.  Elsbebo,  318 
"Mottle-leaf"  Discussion,  C.  B.  Lipman,  3<)8 
Muir,  John,  C.  R.  Van  Hise,  103 
MQnsterberg,  Hugo,  Life  and  Services,  81 
MuRPHT,  R.  C,  Winter  Activity  of  the  Brown  Bat, 

965 
Museums,  Industrial,  and  Efficiency,  G.  F.  Kuns, 

29<7 

National,  Parks  Conference,  40;  Acad.,  Proceed- 
ings, E.  B.  Wilson,  90,  201,  314,  435,  661 , 
Annual  Meeting,  210;  A.  L.  Day,  354;  Defense, 


Cooneil  of,  210,  495;  Beseareh  Oouneil,  Gom- 

mittees,    255;     Engineering    Committee,    425; 

Washington  Offices,  476 
Naturalists,  Amer.  Soc.  of,  Biology  and  War,  J. 

Lqeb,  73;  Biology  and  Preparedness,  B.  Paton, 

173;  B.  M.  Davis,  171. 
Navaho  National  Monument,  302 
Nebuln,  W.  W.  Campbell,  513 
Needhaic,  J.  G.,  Hunter  or  Husbandman,  376 
Negati^  Surface  Tension^  A.  L.  Kimball,  85 
Nematodes,  N.  A.  Cobb,  593 
Nemst,  W.,  Chemistiy,  W.  D.  Bancboft,  615 
Nervous  Activity,  G.  H.  Parker,  619 
New  York  State  Museum,  Dedication,  41 
Newman,  H.  H.,  Synchronic  Behavior,  44 
Nice,  L.  B.,  Okla.  Acad,  of  Sei.,  271 
Nitrogenous  Compounds  in  Germany,  855 
Nomenclature,  C.  W.  Stiles,  113 
Norway,  Race  Hygiene  in,  D.  S.  Jobdan,  167 
Notes,  W.   A.,   and   M.   E.   Spabks,   Periodical 

Literature  of  Chemistry,  168 
NuNN,  B.,  Tenn.  Acad,  of  dct,  71 

(HOahoma  Acad,  of  Sci.,  L.  B.  Nice,  271 
Oligaerobe  Histanaerobe,  M.  W.  Lton,  Jb.,  19 
Optics,  Applied,  Institute  for  France,  609 
Orbits.  The  Derivation  of,  A.  O.  Lsuschner,  571 
Organization  Mania.  Individual,  214 
Osborn,  H.  F.,  Heritage  and  Habitus,  660 
Osbornr,  T.  B.,  L.  B.  Mendel  and  E.  L.  Ferrv, 
Retardation  of  Growth  and  Duration  of  Life  in 
Bats,  294 
Osmosis,  O.  T.  Wilson,  386 
OSTERHOUT,    W.    J.    v..    Antagonism    and    Per- 
meability, 97 
Ovary,  Mammalian,  Growth  and  Sterility  of,  L. 
LOEB,  591 

P.,  H.,  Trimmed  Magazines  and  Efficiency,  44 
Paleontolo^,  C.  B.   Eastman,  W.  K.  Gregory 

and  W.  D.  Matthew,  117 
Pamphlet  Collections,  C.  B.  Morrst,  87 
Panama  Canal  Slides,  B.  L.  Miller,  164 
Paper,  The  Cost  of,  and  "Science,"  13 
Paris  Acad,  of  ScL,  Awards  and  Prizes,  110 
Parker,  G.  H.,  Nervous  Activity,  619 
Patholo^;   Beport  of  the  Sub-committee  of  the 

Committee  of  One  Hundred,  R,  M.  Pearce,  233 
Paton,  S.,  Biology  and  Preparedness,  173 
Patterson,  A.  h!.  Force,  259 
Peairs,  L.  M.,  Synchronous  Movements,  501 
Peanut  Mosaic,  fi  A.  MgClintook,  47 
Pearce,  B.  M^  Pathology:   Beport  of  the  Sub- 
committee of  the  Committee  of  One  Hundred, 

233 
Perkins,  P.  B.,  Beflection  of  7-Bays  by  Crystals, 

121 
Permeability  in  Living  Tissues,  T.  B.  Bobertson, 

667 
Personally  as  revealed  by  the  Content  of  Images, 

L.  J.  MARTIN,  393 
Petherbridge,  F.  B.,  Fungoid  and  Insect  Pests,  H. 

L.  BOLLET,  191 

Pharmacol,  and  Ezper.  Therapeutics,  Amer.  Soc. 

for,  J.  AuEB,  69 
Phosphate  Experiments,  C.  G.  Hopkins,  213 
Phosphates,  C.  A.  Mooers,  18 
Phrenology,  A.  Hrducka,  65 


VouXLV.    J 


SCIENCE 


VI 1 


Phthalie  Add  and  Anhydrides,  654 
Physical  Soc,  Amer.,  A*  D,  Colb,  19^9 
PhjBioL  8oc,  Amer.,  C.  W.  Gbbbnk,  246;  and  the 
War,  586 

Phvaics,  G.  8.  Fulchir,  4«0;  A.  H.  Pattboison, 

259;  A  Pioneer  in,  590 
PiCKSBiNO,  E.  G.,  Beport  of  the  Snb-eommittee  on 

Astronomy  of  the  Committee  of  One  Hundred 

on  ScientWc  Beseareh,  136 
l^KS,  P.  H.,  Hnman  Physiology,  P.  G.  Stiles,  4«d 
PiLBBBT,  H.  A«,  MoUuskB  and  Fish,  F.  G.  Baker, 

144 
Plants,  Action  of,  and  Behavior  of  Gels,  D.  T. 

MaoDougal  and  H.  A.  Spoebb,  484 
Platinum,  Shortage  of,  665 
POPKNOS,  P.,  Am«r.  Genetic  Assoc.,  95 
Popular  Names  of  Plants,  J.  Adahs,  114;  O.  A. 

Stsvxns,  502 

Pre-Columbian    CSvilization    of    America.    G.    E. 
SlCFFH,  241  ' 

l^essure.  The  Unit  of,  A.  McAdib,  385 
Pmcbb,  J.  L.,  m.  Stote  Acad,  of  ScL,  365 
Printing  Press,  Want  of  Adaptation,  C.  Eobkbt- 
fiON,  431 

Propulsion  by  Surface  Tension,  G.  F.  Becksb,  115 
Pqnchological  Association  and  Beseareh,  J.  McK. 
Cattsll,  275 

Pdbdub,  a.  H.,  The  State  Geologist  and  Conser- 
Tation,  249 

Qn^tions,  20,  65,  216,  311,  33S,  385,  433,  481, 

B^WOBD,  L.  C  Chemistry  and  Life,  489 
Bamsay  Memorial  Fund,  560 
Bast,  L.  E.,  (Ml  Content  of  Cotton  Seed,  507 
^^^t  Bjtardation   of  Growth   and   Duration    of 

Infe,  T.  B.  Osbornx,  L.  B.  Mendel  and  E.  L. 

Fbbt,  295 

Becor^,  The  Preservation  of,  J.  S.  Wright,  363 
Befleetion  of  7-Bays  by  Crystals,  P.  B.  Perkins, 

121 

Bdief  Map  of  the  U.  8.,  T.  W.  Kinkaid,  239;  J. 

M.  CLABBX,  291 ;  G.  P.  Merrill,  3fi6 
Beseareh,  in  Medical  Sciences,  F.  P.  Gat,  25;  in 

Industrial  Laboratories,  B.  F.  Bacon,  34;   in 

Medical  Schools,  3«6;  Grants  in  Etagland,  403 
BiCH,  J.  L.,  The  Coral  B^ef  Problem,  589 
BiCRABDSON,  B.  P.,  and  E.  H.  Lanms,  Modem 

Mathematics,  432 
BOBBRTSON,  C,  Want  of  Adaptation  to  the  Time 

of  the  Printing  Press,  431 
BoBEBTSON,  T.  B.,  IMscovery,  B.  A.  Gregory,  143 ; 

The  Mechanism  of  One-sided  Permeability  in 

Living  Tissues,  567 

Bockefeller   Institute,   Promotions   and   Appoint- 
ments, 656 

BooSBTELT,  T.,  Productive  Scientific  Scholarship,  7 
Bose,  M.  S.,  Feeding  the  FamUy,  C.  F.  Lano- 

WOBITHT,  116 

BuBSELii,  B.,   An   Institute  for  the  History  of 

Scienee,  685 
BmsflKLL,  H.  N.,  Amer.  Astron.  Soc.,  146 
Bossia,  Technical  and  Medical  Education  in,  286 

Sabton,  G.,  An  Institute  for  the  History  of  Sci- 
ence and  CSvilication,  284 
Sdenee,  The  Teaching  of,  in  Great  Britain,  65; 


as  Contraband,  H.  O.  Wabben,  216;  and  Civili- 
zation, An  Institute  for  the  History  of,  G. 
Sabton,  284;  B.  Bussell,  635;  AppUed,  the 
Gordon  McB^y  Endowment,  304 

Scientific,  6cholarship,  Productive,  T.  BooBEVEi/r, 
7;  Notes  and  News.  14,  41,  61,  84,  111,  137, 162, 
183,  211,  234,  256,  288,  305,  332,  358,  379,  405, 
4^7,  457,  476,  496,  560,  586,  610,  632,  656; 
Books,  21,  45,  66,  88,  115,  143,  166,  190,  218, 
240,  260,  292,  312,  339,  363,  ^,  409,  462,  482, 
503,  566,  591,  615,  637 ;  Events,  39,  58,  81,  109, 
160,  181,  209,  254,  286,  301,  330,  355,  377,  403, 
424,  455,  474,  494.  558,  584,  908,  630,  654; 
Problems  and  Duties,  J.  C.  Bbakner,  417; 
Snobbery,  433;  Theories,  W.  H.  Hobbs,  441; 
and  Classical  Education,  491;  Meetings  in  War 
limes,  C.  G.  Fink,  661 

Seobbblom,  W.,  Filing  Book  Announcements,  19 

Setchell,  W.  a..  Marine  AIg»,  197 

Sh&f er,  E.  A.,  The  Endocrine  Organa,  P.  G.  Stiubs, 
167  6  -->  , 

Shafrb,  E.   L.,  Electric  Organs   of  Gymnotus 

Clarapus,  67 
Shanto,  H.  L.,  Bot.  Soc.  of  Wash.,  196^  439,  593 
Shaw,  E.  W.,  Surface  Tension,  Capillarity  and 

Petroleum  Pools,  500 
ShaiW,  J.  B.^  Analysis,  P.  A.  MacMahon,  409 
Shaw,  J.  K,  Varietal  Belations  of  Crown  Gall,  461 
Shock,  A  Cure  for,  G.  V.  N.  D.,  636 
Shull,  G.  H^  Pitcher-leaved  Ash  Trees,  479 
Sigma  Xi  in  Ihiluth,  Minn.,  E.  Van  CLeei*.  160 
Shith,  a..  Chemical  Publications,  481 
Smith,  G.  E.,  Pre-Columbian  Civilization  of  Amer- 
ica, 241 

Smith,  H.  M.,  Scientific  Work  of  the  Bureau  of 

Fisheries,  658 
Smithsonian  Institution,  Expeditions,  558 
Societies  and  Academies,  71,  124,  196,  224.  271. 

343,  367,  439,  464,  488,  612,  593,  618 
Soil,  Solution,  J.  F.  Moboan^  19;  Aeration,  The 

Ecological  Significance  of,  W.  A.  Cannon  and 

E.  E.  Free,  178 
Solar    Badiation,    Sndthsonian    Station    for    the 

Study  of,  632 
Spabks,  M.  R.  and  W.  A.  Notes,  Periodical  lit- 
erature of  Chemistry,  168 
Special  Articles,  21,  47,  67,  93,  121,  144,  191,  220, 

265,  294,  318,  341,  363,  388.  411,  436,  463   484 

505,  567,  591,  616,  641,  667 
Species-spCNBificity,  Is  it  a  Mendelian  Character  f, 

J.  LOEB,  191 

Spectrum  in  the  Ultra-violet,  T.  Ltman,  187 
Spoerb,  H.  a.,  and  D.  T.  MacDouoal.  Behavior 

of  Gels  and  Action  of  Plants,  484;  The  Meas- 
urement of  Light,  616 
Stager, .  H.    W.,    Sylow    Factor    Table,    D.    N. 

Lehmeb,  115 
STEV1D7S,  O.  A.,  Popular  Names  of  Plants,  502 
SnEGRLFR,  J.,  Beport  of  the  Sub-committee  on 

Chemistry  of  the  Committee  of  One  Hundred 

on  Scientific  Beseareh,  136 
Stiles,  O.  W..  Nomenclature,  113 
Stilbs,  p.  G.,  The  Endocrine  Organs,  B.  A.  89i&fer, 

167 
Stiles,  P.  G.,  Human  Phyrioloccy.  F.  H.  Pike,  482 
Stuabt,  W.,  The  Potato,  A.  W.  Gilbert,  462 
Surface  Tension,  Capillarity  and  Petroleum  Pools, 

B.  W.  Shaw,  500 


•  •• 


YUl 


SCIENCE 


Swain,  O,  F.,  Bridn  Engineering,  J,  A.  U  Wad- 

deU,  06 
BTiichronie  Beksvior,   H.   H.   Nxwman,  44;    P. 

Laubxnt,  44;    W.   M.   Whseubb^   18»;    L.  H. 

PXAIB8,  501 

TcahUf  Hoiue  of,  H.  8.  Oout(^  667. 

Teadien'  Sekool  of  SoieDee,  377 

Tennessee  Aead.  of  Set,  B.  Nunk,  71 

Tenth-exponent,  F.  W.  Ball»  481 

Tennan,  jLf.  M.,  Meesorement  of  IntelligBneei  L.  8. 

HOLLUrOWOBTH,  312 
Textiles,  424 
Thomas,  H.  £.,  and  F.  D.  Fbohhi,  Boot-rot  Dis- 

eeee  of  the  Apple,  93 
Titles,  More  Complete,  H.  H.  Dokaldbon,  190 
ToDoeraphic  Map  of  Wisconsin,  W.  M.  Davis^  and 

Tornado,  Oentral  Illinois,  J.  P.  Carey,  913 
Trinuned  Magazines  and  Eficieney,  H.  P^  44;  £. 

W.  GXTDOSB,  210 

Trudeao.  Edward  L.,  Fonndation  for  Beseareh,  109 
Tnberemosis  in  Franee,  39 

TuBNiB,  C.  L.,  A  Culture  Medium  for  Euglena,  239 
Turtles,  Killing,  N.  MnxKB,  408 

Uniyersitjr  and  Edueational  News,  18,  43,  63,  85, 
112,  140,  164,  186,  213,  238,  258,  290,  308,  334, 
361,  383,  407,  430,  461,  479,  500^  563,  588,  612, 
635,  659 

Utah  Aead.  of  8eL,  A.  O.  Gabbxtt,  570 

Van  Clkavi,  H.  J,»  Petrunkevitch's  ''Morphol- 
ogy,'* 142 


Van  CiitEP,  E.,  Sigma  Xi  in  Duluth,  Minn^  160 
Van  Hiss,  C.  B.,  John  Muir,  103 
Vital  8tatistie8,  English,  494 
Vitalism,  W.  MoPhsbson,  49,' 76 
Vans,  H.  de,  Endemie  Species,  641 

Wadddl,  J.  A.   L.,  Bridge  Bngiaeeriag,  G.  F. 

8wAiN,  66 
Wabbbn,  H.  C,  Beienee  as  Contraband,  216 
Whbblib,  W.  M.,  Synehronie  Behavior  of  Pha- 

langidn,  189 
Whifplx,  G.  C,  Water  Supply,  W.  P.  Mason,  240 
White  Pine  Blister  Bust,  W.  A.  McCubbin,  87 
Wild  Life  Protection  in  Canada,  254 
Wilson,  E.  B.,  Proceedings  of  the  Napt.  Aead.,  90, 

261,  314,  435,  661 
Wilson,  O.  T.,  Plant  Membrane  for  Demonstra- 
ting Osmosis,  388 
WiNSLOW,  C.-E.  A.,  Diseases  of  Occupation  and 
Vocational  Hygiene,  G.  M.  Kober  and  W.  C 
Hanson,  260 
Wireless  Telegraph  at  the  TJniv.  of  Chicago,  208 
WiTHBOW,  J.  R,  War  and  Chemistnr,  595 
Wolff,  J.  E.,  Mineral  Collection,  161 
WooDLOOK,  T.  F.,  The  History  of  Bcienee,  566 
WoQDWABD,  B.  8.,  Beport  of  the  Treasurer  of  the 
Amer.  Assoc  for  the  Adv.  of  Sci.,  145;  The  Car- 
negie Institution  of  Washington,  204 
Wbight,  J.  8.,  Preserration  of  Becords,  363 

Zoologists  and  Zoological  Laboratories,  National 
Service  of,  E.  G.  Conb3[«in  and  Others,  627 


SCIENCE 


Friday,  January  5,  1917 


CONTENTS 

The  American  Association  for  the  Advance- 
ment of  Science: — 
The  New  York  Convocation  1 

Productive  Scientific  Scholarship:   Theodore 
BOOSEVELT  "7 

Dedication  of  the  Ceramic  Engineering  Build- 
ing of  the  University  of  Illinois 12 

"Science"  and  the  Cost  of  Paper 13 

Scientific  Notes  and  News 14 

University  and  Educational  News 18 

Discussion  and  Correspondence: — 

Phosphates:  PBorsssoB  C.  A.  Moobbs.  Soil 
Solution:  J.  Franklin  Morgan.  Oligae- 
robe  Histanaerohe :  Dr.  M.  W.  Lyon,  Jr. 


Filable    Announcements    of    New    Books: 

WiLHELM    SeOERBLOM    18 

Quotations : — 

The  Work  of  the  American  Association  ...    20 

Scientific  Books: — 
Lectures  on  Nutrition:  Dr.   C.   F.   Lang- 
worthy.      Catalogue    of    the    Lepidoptera 
Phala'nw :  Dr.  Harrison  G.  Dyar 21 

Special  Articles: — 

The  Bearing  of  Drosophila  AmpelophUa 
Loew  on  Solid  Media:  J.  P.  Baumberger 
AND  R.  W.  Glaser  21 

New  York  Meeting  of  the  American  Associa^ 
tion  for  the  Advancement  of  Science:  W.  E. 
Henderson   22 


MSB.  Intended  for  publloation  and  beeki,  etc..  Intended  fer 
xerlew  efaoald  be  sent  to  Profeeaor  J.  ICeKeen  Cattell,  QanrlMin« 
On-Hadson,  K.  Y- 


THE  NEW  YORK  CONVOCATION 

The  meeting  of  the  American  Association  for  the  Advancement  of  Science  and  the  aflSli- 
ated  national  scientific  societies  held  in  New  York  City  during  the  last  week  of  the  year  was 
the  largest  and  most  important  gathering  of  scientific  men  hitherto  held  in  this  country 
or  elsewhere.  The  association  met  in  twelve  sections  and  there  were  fifty-two  separate 
societies  in  session,  not  counting  the  four  great  engineering  societies,  which  held  one  gen- 
eral meeting  with  the  association.  It  is  difficult  to  estimate  the  attendance.  The  regis- 
tration of  members  of  the  association  was  in  the  neighborhood  of  2,100,  but  it  is  impos- 
sible to  state  the  percentage  of  members  of  the  association  who  register,  or  the  per- 
centage of  those  in  attendance  at  the  meeting  who  are  members  of  the  association.  Casual 
observation  seemed  to  indicate  that  about  one  in  four  or  five  attending  the  meetings  wore 
the  badge  of  the  association  and  this  would  give  an  attendance  of  over  8,000,  but  naturally 
very  little  weight  can  be  laid  on  such  an  estimate.  In  spite  of  the  magnitude  of  the  meet- 
ing, Columbia  University  and  the  other  places  in  which  sessions  were  held  did  not  appear 
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to  be  overcrowded,  the  university  and  the 
other  educational  and  scientific  institutions 
of  the  city  having  grown  in  proportion  to 
the  increase  of  scientific  men  since  the  meet- 
ing in  New  York  ten  years  ago.  There  was 
no  delay  in  registration  and  no  difficulty  in 
obtaining  rooms  at  the  hotels  or  elsewhere. 
There  was  a  very  great  conflict,  in  so  far  as 
there  were  nearly  always  a  number  of  dif- 
ferent meetings  or  other  events  which  mem- 
bers would  have  been  glad  to  attend.  This 
conflict  may  make  a  greater  impression 
than  if  the  meetings  were  being  held  in  fifty 
different  places  throughout  the  country, 
but  obviously  the  real  interference  is  much 
less. 

The  plan  of  holding  the  greater  convoca- 
tion week  meetings  once  in  four  years 
seems  to  have  been  justified  by  the  event. 
The  meeting  four  years  hence  will  be  in 
Chicago,  that  of  eight  years  hence  in  Wash- 
ington, and  in  twelve  years  there  will  be  a 
return  to  New  York.  It  may  be  that  ulti- 
mately two  events  in  the  same  year,  the 
presidential  election  and  the  convocation  of 
our  scientific  societies,  will  be  recognized 
as  of  comparable  national  importance.  It 
is  hoped  that  at  these  greater  convocation 
week  meetings  the  societies  devoted  to  the 
natural  and  exact  sciences  will  meet  with 
all  national  organizations  concerned  with 
science  in  its  widest  sense,  not  only  engi- 
neering and  medicine,  but  also  education, 
economics,  history,  philology  and  indeed 
all  the  subjects  falling  within  the  curric- 
ulum of  the  modern  university,  subjects 
which  can  be  advanced  by  research.  A 
meeting  of  such  magnitude  would  have 
great  advantages  in  bringing  together  men 


working  in  diverse  directions  but  none  the 
less  having  common  objects,  and  woiQd 
serve  the  purpose  of  impressing  on  the  gen- 
eral public  the  magnitude  and  importance 
of  the  work  accomplished  in  this  country 
for  scholarship  and  science. 

The  American  Association  of  University 
Professors  and  the  American  Congress  of 
Internal  Medicine  met  this  year  for  the 
first  time  in  convocation  week,  and  there 
is  no  reason  why  all  national  societies 
should  not  do  so  when  the  meeting  is  in 
New  York,  Chicago  or  Washington.  The 
arrangements  for  affiliation  with  the  asso- 
ciation are  very  simple,  and  apparently  to 
the  advantage  of  all.  The  affiliated  society 
has  the  privilege  of  meeting  with  the  asso- 
ciation when  it  sees  fit  and  of  electing  one 
or  two  members  of  the  council  of  the  asso- 
ciation. The  association  has  no  control  of 
any  kind  over  the  affiliated  society.  Even 
when  the  affiliated  society  does  not  meet 
at  the  same  time  and  place  as  the  associa- 
tion, it  is  desirable  that  there  be  held  once 
a  year  a  congress  representing  all  the 
scientific  societies  and  scientific  interests 
of  the  country,  and  it  seems  that  the  coun- 
cil of  the  association  can  serve  this  purpose 
better  than  any  other  body.  The  National 
Academy  of  Sciences,  a  small  self-perpetu- 
ating body,  consisting  of  men  elected  for 
eminence  in  science  at  the  average  age  of 
about  fifty  years,  may  be  of  use  as  a  roll 
of  honor,  but  it  can  scarcely  be  expected 
to  be  an  efficient  working  body,  and  it  is 
not  so  well  in  accord  with  democratic  con- 
ditions as  a  body  of  delegates  elected  to 
represent  the  scientific  societies  and  the 
scientific  men  of  the  country. 
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The  executive,  legislative  and  judicial 
functions  of  government  are  recognized, 
but  it  is  scarcely  yet  appreciated  that  there 
should  be  a  scientific  or  expert  department 
coordinate  with  these.  As  the  courts  theo- 
retically interpret  legislation  and  the  exec- 
utive carries  it  into  effect,  so  there'  is  needed 
a  body  which  will  provide  the  impartial 
advice  and  scientific  knowledge  on  which 
legislation  should  be  based.  This  need  is 
being  gradually  recognized  by  the  creation 
of  scientific  bureaus  of  the  departments 
and  the  different  government  commissions. 
Its  adequate  appreciation  may,  however,  be 
hastened  by  the  formation  of  a  body  repre- 
senting the  scientific  interests  of  the  coun- 
try and  competent  to  speak  for  them. 

The  various  scientific  events  of  the  meet- 
ing are  in  part  recorded  in  the  report  of 
the  general  secretary  printed  in  this  issue 
of  SciBNCB  and  in  the  prograans  that  were 
published  in  advance.  They  will  also  be 
somewhat  fully  represented  by  the  various 
addresses  and  papers  and  by  the  proceed- 
ings of  the  different  societies  and  sections 
to  be  printed  in  Scienob.  A  few  of  them, 
however,  may  be  recorded  here.  At  the 
opening  general  session,  after  the  admir- 
able address  of  the  retiring  president,  Dr. 
W.  W.  Campbell,  director  of  the  Lick  Ob- 
servatory, there  was  a  largely  attended  re- 
ception given  by  the  president  and  trustees 
of  the  museum  and  the  honorary  reception 
committee.  The  two  public  lectures  to  the 
citizens  of  the  city  could  hardly  have  been 
better  from  the  point  of  view  of  subject- 
matter  or  of  lecturer.  Dr.  Simon  Flexner, 
director  of  the  laboratories  of  the  Rocke- 
feller Institute,  lectured  at  Columbia  Uni- 


versity on  **  Infantile  Paralysis  and  the 
Public  Health,"  and  Dr.  A.  A.  Noyes,  pro- 
fessor of  physical  chemistry  in  the  Massa- 
chusetts Institute  of  Technology,  lectured 
at  the  American  Museum  of  Natural  His- 
tory on  "Nitrogen  and  Preparedness."  In 
each  case  the  lecture  concerned  a  subject 
of  vital  public  interest  and  was  given  by 
the  man  most  competent  to  survey  it. 

There  was  held  at  the  United  Engineer- 
ing Societies  Building  a  meeting  under  the 
auspices  of  the  four  engineering  societies 
which  have  their  headquarters  in  New  York 
to  discuss  the  interrelations  of  engineering 
and  pure  science.  Dr.  Henry  M.  Howe, 
the  distinguished  metallurgist,  professor 
emeritus  in  Columbia  University,  the  chair- 
man of  the  section,  presided,  and  Dr.  Bion 
J.  Arnold,  the  retiring  vice-president  and 
past-president  of  the  American  Institute 
of  Electrical  Engineers,  gave  his  address, 
which  was  followed  by  addresses  by  Mr. 
Clemens  Herschel,  president  of  the  Amer- 
ican Society  of  Civil  Engineers,  and  Dr. 
Ira  D.  HoUis,  president  of  the  American 
Society  of  Mechanical  Engineers.  The 
scientific  session  was  followed  by  a  recep- 
tion. 

The  addresses  given  by  the  other  retiring 
chairmen  of  the  sections  are  noted  in  the 
report  of  the  general  secretary  and  may  be 
looked  for  in  Science.  Other  addresses 
by  the  presidents  of  the  societies  and  papers 
presented  before  them  will  also  be  printed 
here.  Of  the  latter,  it  is  only  possible  to 
mention  several  of  the  symposiums  and 
general-interest  sessions.  These  included 
* 'Biology  and  National  Existence"  before 
the  American  Society  of  Naturalists;  *'The 
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Structure  of  Matter"  before  the  sections  of 
physics  and  chemistry;  *'The  Relations  of 
Chemistry  to  Botany''  before  the  section 
of  botany;  *^The  Adjustment  of  Science  to 
Practise  in  Agriculture"  before  the  section 
of  agriculture;  "Cancer  and  its  Control" 
before  the  section  of  physiology  and  ex- 
perimental medicine ;  *  *  Highway  Engineer- 
ing" before  the  section  of  engineering; 
Reports  of  State  Geologists  before  the  sec- 
tion of  geology  and  geography ;  the  Metric 
Conference  before  the  section  of  social  and 
economic  science ;  and  the  celebration  of  the 
twenty-fifth  anniversary  of  the  American 
Psychological  Association. 

There  was  held  at  Columbia  University 
a  scientific  exhibit  and  conversazione  ar- 
ranged under  the  auspices  of  seventeen 
committees,  representing  the  principal  sci- 
ences. This  not  only  showed  in  an  inter- 
esting  way  some  of  the  more  recent  scien- 
tific developments,  but  also  served  as  an 
excellent  place  for  people  working  in  differ- 
ent departments  to  meet.  There  was  also 
held  at  the  American  Museum  of  Natural 
History  an  exhibit  of  chemical  **  prepared- 
ness," and  one  on  the  work  of  Pasteur.  In 
addition  there  were  numerous  exhibits  ar- 
ranged by  the  special  societies. 

There  were  many  dinners  and  social 
events.  Tea  was  served  daily  by  the  Colum- 
bia University  Ladies  Committee.  The 
smoker  given  by  the  New  York  Zoological 
Society  in  the  Aquarium  to  visitors  work- 
ing in  the  natural  sciences  was  especially 
attractive,  but  every  society  and  group  had 
its  smokers  and  dinners.  Among  them  may 
be  specially  mentioned  the  dinner  in  honor 
of  Professor  Edmund  B.  Wilson,  of  Colum- 


bia University,  a  former  president  of  the 
association,  given  by  his  students  and  col- 
leagues. 

The  meeting  of  the  Committee  of  One 
Hundred  on  Scientific  Research,  in  spite 
of  the  fact  that  it  was  held  the  day  after 
Christmas,  was  attended  by  about  fifty 
members  and  was  notable  for  important 
reports  and  discussions.  The  report  of  the 
committee  on  industrial  research  was  pre- 
sented by  Dr.  Raymond  Bacon,  director  of 
the  Mellon  Institute  for  Industrial  Re- 
search, and  the  discussion  was  opened  by 
Dr.  J.  J.  Carty,  chairman  of  a  similar  com- 
mittee of  the  National  Research  Council, 
and  by  Dr.  P.  K.  Richtmyer,  chairman  of 
a  similar  committee  of  the  American  Phys- 
ical Society.  Preliminary  reports  were 
made  by  eleven  of  the  chairmen  of  the 
twelve  sub-committees  on  the  different  sci- 
ences, all  of  whom  were  present.  Arrange- 
ments were  adopted  for  cooperation  with 
the  National  Research  Council. 

The  meeting  was  much  better  reported  in 
the  press  than  ever  before.  It  is  true  that 
on  one  day  when  from  two  to  three  hundred 
scientific  papers  were  presented,  many  of 
them  of  general  interest  if  properly  inter- 
preted for  the  public,  there  were  selected 
for  head  lines  one  that  referred  to  birth 
control  and  one  that  referred  to  the  Rev. 
Billy  Sunday,  but  for  the  first  time  ade- 
quate attention  was  paid  to  the  meeting, 
which  obtained  a  position  on  the  front  page 
and  was  suitably  discussed  in  editorial  ar- 
ticles. This  circumstance  is  of  course  ac- 
counted for  by  the  increased  interest  now 
taken  in  science  throughout  the  world,  and 
it  is  much  to  be  hoped  that  for  the  welfare 
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of  the  world  this  interest  may  be  main- 
tained. A  meeting  such  as  this  should  have 
as  one  of  its  principal  functions  to  impress 
on  the  general  public  the  importance  of 
scientific  research,  for  it  is  only  from  the 
people  at  lai^  that  new  recruits  for  sci- 
ence can  be  obtained  and  means  provided 
for  the  support  of  research. 

The  council  discussed  business  of  impor- 
tance. Two  general  resolutions  were 
adopted.  One  advocated  a  greater  use  of 
the  metric  system  of  weights  and  measures 
in  the  United  States,  *' so  as  to  increase  the 
usefulness  of  our  publications  and  to  aid 
our  foreign  relations  with  the  many  coun- 
tries where  these  units  are  official  and  in 
use."  The  other  extended  to  the  secre- 
taries and  bureau  chiefs  of  the  United 
States  government  the  appreciation  of  the 
association  of  the  fact  that  through  their 
encouragement  the  important  scientific 
work  under  their  direction  has  been  well 
represented  at  the  meetings  of  the  associa- 
tion. ''This  representation  has  greatly 
promoted  the  influence  and  usefulness  of 
the  bureaus,  both  by  making  their  work 
more  widely  known,  and  by  the  stimulus 
imparted  to  and  gained  from  other  workers 
in  similar  fields.  The  association  is  so 
keenly  interested  in  the  work  of  the  gov- 
ernment bureaus  that  it  ventures  to  ex- 
press the  hope  that  members  of  their  staffs 
who  are  engaged  in  research  be  given  all 
practicable  encouragement  to  attend  the 
meetings  of  the  association  and  other  na- 
tional and  international  organizations  de- 
voted to  the  advancement  of  science." 

Thanks  to  the  Colbum  bequest,  the  re- 
search funds  of  the  Association  have  been 


greatly  increased  and  now  amount  to  about 
$110,000.  During  the  year  careful  invest- 
ments have  been  made  by  a  committee  con- 
sisting of  the  treasurer.  Dr.  E.  S.  Wood- 
ward, president  of  the  Carnegie  Institu- 
tion, Mr.  A.  S.  Prissell,  president  of  the 
Fifth  Avenue  Bank,  and  Mr.  John  Tat- 
lock,  of  New  York  City.  Some  part  of 
this  fund  is  reserved  for  specific  purposes, 
but  the  balance  of  the  income,  amounting 
to  about  $4,000,  was  appropriated  for  al- 
lotment for  scientific  research,  and  a  com- 
mittee on  grants  of  seven  was  appointed, 
representing  the  principal  sciences  and 
groups  of  sciences.  This  committee  con- 
sists of  Professor  E.  C.  Pickering,  chair- 
man, mathematics  and  astronomy,  Profes- 
sor Henry  Crew,  physics.  Professor  E. 
C.  Franklin,  chemistry,  Professor  W.  B. 
Cannon,  zoology  and  physiology,  Professor 
N.  L.  Britton,  botany,  and  Professor  J.  Mc- 
Keen  Cattell,  anthropology  and  psychol- 
ogy, leaving  one  vacancy  to  be  filled  by  a 
geologist.  The  committee  plans  to  make  a 
careful  study  of  the  conditions  in  order  to 
determine  how  the  money  can  be  expended 
to  best  advantage.  Applications  for  grants 
will,  however,  be  welcomed;  these  can  be 
made  to  the  chairman  of  the  committee  or 
to  the  member  in  charge  of  the  subject  con- 
cerned. 

An  appropriation  was  made  for  the  work 
of  the  Pacific  branch  of  the  association, 
amounting  to  the  entire  dues  paid  by  the 
members  within  the  division  except  that 
required  to  pay  for  the  journals  that  the 
members  receive.  The  entrance  fees  col- 
lected by  the  branch  were  also  allotted  to 
it.    There  was  recently  established  through 
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the  initiative  of  Professor  H.  L.  Fairchild, 
a  local  branch  at  Rochester,  and  it  is  hoped 
that  other  branches  will  be  established 
wherever  they  will  serve  to  unite  and  ad- 
vance the  scientific  interests  of  a  city  or 
locality.  To  such  local  branches,  a  sum  not 
to  exceed  fifty  cents  for  each  member  of 
the  branch  was  allowed,  together  with  the 
entrance  fees  secured  through  the  efforts 
of  the  branch. 

The  council  had  pleasure  in  acknowledg- 
ing gifts  for  the  research  fund  of  the  asso- 
ciation of  $1,000  from  Mr.  B.  D.  Adams, 
and  of  $500  from  Mr.  Cleveland  H.  Dodge. 
In  accordance  with  the  provisions  of  the 
constitution,  Mr.  Adams  was  elected  a  pa- 
tron of  the  association.  If  a  hundred  or  a 
thousand  men  of  means  in  this  country, 
whose  wealth  is  in  large  measure  due  to 
the  efforts  of  scientific  men  made  more  effi- 
cient by  their  national  societies  would  be- 
come patrons  of  the  association  there  would 
be  provided  a  productive  fund  for  research 
administered  by  scientific  men  themselves, 
and  the  relations  of  science  to  industry 
would  be  promoted.  At  the  meeting  about 
three  hundred  citizens  of  the  city  became 
members  of  the  association,  and  of  these  a 
considerable  number  became  life  members, 
including  Mr.  Henry  C.  Frick,  Mr.  Stuy- 
vesant  Fish,  Mr.  Felix  M.  Warburg,  Mr. 
James  W.  Ellsworth,  Mr.  Francis  L.  Stet- 
son and  others  prominent  in  the  profes- 
sional and  business  life  of  the  city. 

The  committee  on  policy  was  instructed 
to  prepare  a  revision  of  the  constitution, 
with  by-laws,  and  to  report  to  the  council  at 
its  next  stated  meeting.  The  committee  on 
policy  was  instructed  in  this  revision  espe- 


cially to  redefine  the  duties  of  the  perma- 
nent secretary  and  of  the  general  secretary. 
An  amendment  to  the  constitution  was  in- 
troduced, which  will  be  voted  on  next  year, 
making  the  term  of  office  of  the  general  sec- 
retary five  years,  and  it  is  planned  that  the 
general  secretary  shall  be  active  in  the  work 
of  the  organization  of  the  association  in  its 
relation  to  the  affiliated  societies  and  the 
general  scientific  activity  of  the  country. 
Professor  J.  McKeen  Cattell  was  elected 
to  this  office,  to  which  no  salary  is  attached. 
During  the  present  year  in  order  to  rec- 
ognize the  cooperation  that  exists  between 
the  American  Association  and  the  affiliated 
societies,  members  of  these  societies  who 
joined  the  association  during  the  year  were 
admitted  without  payment  of  the  entrance 
fee.  The  results  were  particularly  gratify- 
ing in  demonstrating  the  cordial  relations 
existing  between  the  association  and  the  na- 
tional societies,  as  about  5,000  members  of 
these  societies  took  advantage  of  this  offer 
and  were  elected  to  membership  during  the 
year.  We  hope  to  publish  later  a  statement 
showing  the  number  of  scientific  men  from 
each  of  the  affiliated  societies  who  joined 
the  association,  for  it  is  a  remarkable  ex- 
hibit of  the  number  of  men  in  this  country 
engaged  in  scientific  work.  When  the  asso- 
ciation met  in  New  York  City  in  1900,  there 
were  about  1,700  members;  when  it  met 
there  in  1906,  there  were  about  5,000  mem- 
bers, there  are  now  about  12,000  members. 
The  entrance  fee  of  $5  prevents  some  of  the 
younger  scientific  men  of  limited  means 
from  joining  the  association,  but  it  seems 
necessary  to  retain  it  to  provide  an  income 
in  addition  to  the  very  small  annual  dues 
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of  $3,  and  also  because  it  makes  the  mem- 
bership more  permanent,  members  hesi- 
tating to  withdraw  for  a  short  time  when 
such  a  fee  must  be  paid  to  resume  their 
membership.  The  council,  however,  passed 
a  resolution  providing  that  those  becoming 
members  of  the  national  affiliated  societies 
might  be  elected  to  membership  in  the 
American  Association  without  payment  of 
the  entrance  fee,  if  they  join  the  association 
within  one  year  of  becoming  a  member  of 
the  affiliated  society.  This  offer  should  give 
assistance  to  the  affiliated  societies  as  well 
as  the  association,  and  should  serve  to  unite 
in  the  association  almost  without  exception 
the  younger  scientific  men  of  the  country. 
The  nation  should  be  proud  of  its  scien- 
tific men  when  it  regards  the  three  presi- 
dents of  the  association,  the  retiring  presi- 
dent, the  president  of  the  meeting  and  the 
president  elect.  Dr.  W.  W.  Campbell,  di- 
rector of  the  Lick  Observatory,  who  has 
twice  crossed  the  continent  to  attend  the 
meetings  and  has  devoted  his  invaluable 
time  to  the  organization  of  the  Pacific  Di- 
vision, gave  the  address  as  retiring  presi- 
dent, which  in  content  and  in  form  of  pres- 
entation set  a  model  which  any  similar  offi- 
cer anywhere  in  the  world  will  find  it  hard 
to  meet.  This  address  will  be  printed  in 
Science  as  soon  as  arrangements  can  be 
made  for  the  illustrations.  Dr.  Charles  R. 
Van  Hise,  president  of  the  University  of 
Wisconsin,  in  the  front  rank  of  geologists  in 
a  country  which  leads  in  geology,  and 
equally  a  leader  in  university  education  and 
in  movements  for  the  public  welfare,  made 
an  admirable  presiding  officer,  both  in  the 
general  sessions  and  at  the  meetings  of  the 


council.  Dr.  Theodore  W.  Eichards,  di- 
rector of  the  Wolcott  Gibbs  Memorial  Lab- 
oratory, Harvard  University,  distinguished 
wherever  chemical  research  is  undertaken, 
the  only  native-born  American  to  whom  a 
Nobel  prize  in  science  has  been  awarded, 
was  elected  to  preside  at  the  meeting  to  be 
held  next  year  at  Pittsburgh  and  to  give 
the  address  the  following  year  in  Boston. 


PRODUCTIVE   SCIENTIFIC    SCHOLAR- 
SHIP! 

I  WABMLY  sympathize  with  the  ambition 
expressed  in  your  annual  report  to  have 
this  musem  more  than  a  mere  zoologic  or 
scientific  museum.  It  should  be  a  museum 
of  arts  and  letters  as  well  as  a  museum  of 
natural  history.  The  ethnology  and  arch- 
eology of  the  Indians  of  New  York  make  up 
a  subject  peculiarly  apparent  for  treat- 
ment in  a  museum  of  this  character.  There 
should  be  here  a  representation  of  all  our 
colonial  and  revolutionary  life.  There 
should  be  in  this  museum,  for  the  instruc- 
tion and  inspiration  of  our  people,  a  full 
representation  of  American  history  since 
the  time  when  New  York  cast  oflf  its  pro- 
vincial character  and  became  an  integral 
portion  of  the  American  republic.  Finally 
there  should  be  here  all  the  representation 
possible  of  the  great  arts  and  great  litera- 
tures of  the  nations  of  the  past,  and  the  na- 
tions of  the  present;  so  that,  enriched  by 
the  knowledge  of  what  has  been  done  else- 
where, in  time  and  in  space,  our  own  peo- 
ple shall  be  better  equipped  to  work  in  the 
fields  of  original  productive  scholarship. 

All  this  lies  in  the  future.  At  present  we 
have  only  to  do  with  biology. 

A  museum  of  this  character  has  more 

than  one  function  to  fulfil.    It  must  pre- 

1  Address  deliyered  at  the  opening  of  the  New 
York  State  Museum  in  the  State  Education  Build- 
ing, Albany,  N.  Y.,  on  the  evening  of  December 
29,  1916. 
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sent  to  the  people  as  a  whole  in  vivid  and 
yet  truthful  form,  knowledge  of  the  nat- 
ural objects  of  our  countryside — that  is, 
knowledge  of  nature — in  such  a  fashion  as 
to  be  readily  understood. 

Moreover,  it  must  aid  in  the  study  of  na- 
ture— that  is  in  the  study  of  soils,  insects, 
plants,  birds  and  mammals — ^f rom  the  utili- 
tarian standpoint. 

Again,  it  must  aid  the  growing  army  of 
nature  students,  the  men  and  women  who 
love  nature,  or  love  science,  for  the  sake  of 
nature  or  science,  without  any  set  and  im- 
mediate utilitarian  purpose.  This  museum 
should  keep  aloft  the  standard  of  those  who 
delight  in  all  knowledge  and  all  wisdom 
that  can  not  be  reduced  to,  or  measured  by, 
any  money  scale. 

Finally,  this  museum  should  perform  the 
even  more  difScult  task  of  giving  research 
facilities  to  the  extraordinary  and  excep- 
tional student,  the  man  who  has  in  him  a 
touch  of  the  purple ;  the  man  who  can  sup- 
ply that  leadership  without  which  it  is  so 
rare  for  even  the  laborious  and  well-di- 
rected work  of  multitudes  of  ordinary  men 
to  realize  the  ideal  of  large  productive 
achievement. 

Little  can  be  done  save  by  cooperation 
and  coordination.  We  are  fortunate  in  this 
state  to  have  at  the  head  of  our  educational 
system,  in  President  Finley,  a  man  whose 
ability  to  work  by  himself  goes  hand  in 
hand  with  ability  to  work  with  others,  and 
with  ability  to  train  up  others  to  work 
under  him;  and  who  does  all  this  in  such 
fashion  as  to  produce  the  maximum  of 
benefit  to  the  people  as  a  whole.  No  man 
has  done  more  than  he  has  done  to  secure 
for  New  York  City  a  broadening  of  the 
standard  of  cultivation,  so  as  immensely  to 
increase  the  number  of  persons  who  can 
profit  thereby,  and  at  the  same  time  to 
provide  for  the  needs  of  those  exceptional 
men  and  women  who,  if  given  the  chance, 


will  do  work  of  such  exceptional  character 
that,  to  the  permanent  impoverishment  of 
mankind,  it  will  remain  undone  unless  these 
exceptional  persons  are  permitted  to  do  it. 

It  is  essential  that  this  museum  should 
command  the  services  of  many  diflPerent  men 
for  work  in  many  dijfferent  fields,  and  that 
its  work  should  be  so  closely  related  to 
work  of  the  same  kind  elsewhere  that  it 
shall  all  represent  a  coordinated  whole. 
This  is  true  of  all  departments  of  its  work, 
but  especially  so  of  those  departments 
which  have  a  direct  utilitarian  bearing.  It 
is  the  farmer  who  benefits  most  from  the 
utilitarian  type  of  zoological  work.  The 
rising  generation  will  see  a  great  change  in 
the  position  of  the  farmer  in  our  social 
economy;  our  governmental  activities  are 
already  in  process  of  being  turned  to  this 
end.  Most  of  the  initial  difficulties  of  con- 
necting the  farmer  in  fruitful  fashion  with 
the  government  have  been  at  least  partially 
overcome.  The  book  man  and  the  closet 
man  now  understand  that  their  science  is 
worthless  unless  subjected  to  the  test  of 
actual  conditions  of  life  and  labor.  And 
on  the  other  hand  the  farmer  has  begun 
to  understand  that  the  most  practical  rule- 
of -thumb  man  can  profit  by  a  wise  use  of 
the  learning  of  the  soil  expert,  the  plant 
expert  or  the  expert  in  the  knowledge  of 
fungi  and  insects.  It  is  essential  that  the 
work  of  this  sort  in  each  state  should  be 
hitched  on  to  the  work  in  other  states,  and 
in  the  federal  capital,  if  the  best  result  is  to 
be  obtained. 

In  addition  to  this  science  which  is  of 
direct  utilitarian  bearing,  to  this  knowl- 
edge of  nature  which  can  be  scientifically 
applied  to  economic  and  agricultural  bet- 
terment, there  is  science  pursued  for  its 
own  sake.  There  is  a  twofold  warrant  for 
the  encouragement  of  the  study  of  pure 
science  by  the  state. 

In  the  first  place,  the  knowledge  justifies 
itself.     The  scientific  student  is  justified 
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because  he  studies  science,  if  he  studies  for 
a  serious  purpose,  exactly  as  is  true  of  the 
man  of  arts,  or  the  man  of  letters.  Mere 
addition  to  the  sum  of  the  interesting 
knowledge  of  nature  is  in  itself  a  good 
thing ;  exactly  as  the  writing  of  a  beautiful 
poem,  or  the  chiseling  of  a  beautiful  statue 
is  in  itself  a  good  thing.  A  nation  that 
does  not  understand  this  is  not  wholly  civ- 
ilized; and  a  democracy  that  does  not  un- 
derstand this  can  not  claim  to  stand  abreast 
of  such  a  democracy  as  Athens  in  the  past 
and  France  in  the  present. 

In  the  next  place,  the  greatest  utilitarian 
discoveries  have  often  resulted  from  scien- 
tific investigations  which  had  no  distinct 
utilitarian  purpose.  Our  whole  art  of  navi- 
gation arose  from  the  studies  of  certain 
Greek  mathematicians  in  Alexandria  and 
Syracuse,  who  had  no  idea  that  their  dis- 
coveries would  ever  have  a  direct  material 
value.  It  is  impossible  to  tell  at  what  iKont 
independent  investigation  into  the  work- 
ings of  nature  may  prove  to  have  an  imme- 
diate and  direct  connection  with  the  bet- 
terment of  man's  physical  condition. 

Most  of  the  men  and  women,  indeed  the 
immense  majority  of  the  men  and  women,, 
who  work  for  pure  science,  can  not  aspire 
to  the  position  of  leadership;  exactly  as 
most  business  men  can  not  expect  to  press 
into  the  ranks  of  the  captains  of  industry. 
Yet  each  can  do  work  which  is  not  only 
creditable  and  useful,  but  which  may  at 
any  time  become  literally  indispensable,  in 
helping  to  discover  some  great  law  of  na- 
ture, or  to  draw  some  great  conclusion 
from  the  present  condition,  or  from  the 
former  physical  history,  of  the  world.  This 
museum,  like  all  similar  institutions,  should 
do  everything  possible  to  develop  large 
classes  of  workers  of  this  kind. 

We  must  never  forget,  however,  that  the 
greatest  need,  and  the  need  most  difficult  to 
meet,  is  to  develop  great  leaders,  and  to 


give  full  play  to  their  activities.  Of  course 
it  must  also  be  our  aim  to  develop  men  who, 
if  they  do  not  stand  on  the  heights  of  great- 
ness, shall  at  least  occupy  responsible  po- 
sitions of  leadership. 

In  the  entirely  proper  effort  to  develop 
numbers  of  individual  workers,  there  must 
be  no  forgetfulness  of  the  need  of  indi- 
vidual leadership,  if  American  achieve- 
ment in  the  scientific  field  is  to  be  really 
noteworthy.  In  the  scientific  (as  in  the 
historical)  associations  and  academies  this 
fact  is  sometimes  forgotten.  Undoubtedly 
much  that  is  indispensable  has  been  done, 
and  much  more  can  be  done,  in  the  field  of 
historical  research  by  the  collaboration  of 
numbers  of  men.  But  really  great  worka 
will  never  be  produced  by  such  collabora- 
tion. The  really  great  works  must  be  pro- 
duced by  an  individual  great  man,  who  is 
able  to  use  to  the  utmost  advantage  the 
indispensable  work  of  a  multitude  of  other 
observers  and  investigators..  He  will  be  the 
first  to  recognize  the  debt  he  is  under  to 
these  other  observers  and  investigators;  if 
he  does  not  do  so,  he  will  show  himself  a 
poor  creature.  On  the  other  hand,  if  they 
are  worth  their  salt  they  will  be  proud  to 
have  the  great  architect  use  all  the  results 
of  their  praiseworthy  and  laborious  and 
necessary  labor  in  constructing  the  build- 
ing which  is  to  crown  it. 

Darwin's  epoch-making  work  would 
never  have  been  done  had  not  the  founda- 
tion been  laid  deep  and  wide  by  many 
acute  and  faithful  observers.  But  it  needed 
the  man  of  masterly  genius  to  produce  the 
great  work. 

I  need  hardly  say  that  insistence  upon 
the  need  of  men  of  towering  genius  to  do 
the  supreme,  the  epoch-making  work,  does 
not  in  the  least  mean  that  there  is  not  ut- 
most need  of  first-class  work  of  the  ordin- 
ary type  by  the  rest  of  us,  who  are  just 
ordinary  men.    The  best  library  is  a  mighty 
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poor  library  unless  the  immense  majority 
of  the  books  are  by  men  who  are  not  of 
epoch-making  genius;  and  in  any  com- 
munity in  which  much  first-class  scientific 
work  is  being  done  the  bulk  of  it  will  be  to 
the  credit  of  men  who  do  not  pretend  to 
belong  to  the  highest  category.  In  the 
scientific,  as  in  every  other  field  of  en- 
deavor here  in  the  United  States,  there  is 
ample  room  for  the  man  who  can  not  be 
called  a  genius  but  who  can  do  capital 
work.  Nevertheless,  it  remains  true  that 
the  third-rate  man  can  not  produce  first- 
rate  work  and  that  from  the  standpoint  of 
the  world,  while  it  is  well  to  help  or  train 
the  third-rate  man  to  do  his  third-rate 
work  well,  what  is  of  most  importance  is  to 
give  the  first-rate  man  the  training  and 
the  apparatus  to  do  the  first-rate  work, 
which,  unless  he  does  it,  will  not  be  done 
at  all. 

Let  me  give  my  statement  more  precision 
by  speaking  of  just  one  small  corner  of  the 
scientific  field,  that  with  which  I  am  most 
familiar — the  study  of  ornithology  and 
mammalogy.  In  these  fields  there  is  need 
for  work  by  experts  who  are  only  closet 
workers.  But  there  is  far  more  need  of 
work  by  field  naturalists.  Most  of  all  there 
is  need  of  work  by  trained  laboratory  men 
who  also  possess  a  wide  field  experience. 
As  regards  mammals,  there  is  still  a  good 
deal  of  work  to  be  done  in  mere  collecting, 
but  even  as  regards  mammals,  and  in- 
finitely more  as  regards  birds,  the  days  of 
the  supremacy  of  the  mere  collector  have 
passed.  This  is  true  even  of  the  least  known 
parts  of  the  earth,  and  is  infinitely  more 
true  here  of  New  York.  The  man  who 
merely  collects  multitudes  of  bird  skins  or 
mammal  skins,  and  then  goes  over  them 
with  laborious  minuteness  in  the  study,  for 
the  purpose  of  a  classification  which  really 
represents  primarily  a  fetishistic  adora- 
tion of  a  highly  conventional  and  technical 


trinomial  terminology,  must  always  occupy 
a  humble,  and  may  readily  occupy  a  merely 
useless,  position  in  the  scientific  world. 
The  ordinary  pamphlet  describing  new 
subspecies  and  even  new  species,  differen- 
tiated from  one  another  by  trifling  char- 
acteristics, represents  work  which  it  is  true 
possesses  a  slight  usefulness ;  but  it  is  a  use- 
fulness not  entitling  the  author  to  a  grade 
much  above  that  of  the  man  who  totes 
bricks  in  a  wheelbarrow.  Ninety-nine 
times  out  of  a  hundred  these  little  pamph- 
lets are  of  interest  exclusively  to  rival,  and 
equally  unimportant,  pamphleteers  with 
slightly  different  views  on  terminology,  and 
on  trivial  questions  of  subspecific  differ- 
ences, (reneralizations  based  on  sheer 
imagination  or  on  imperfectly  observed 
facts  or  on  entirely  insu£Scient  data  are  at 
best  useless,  and  are  apt  to  be  mischievous. 
Any  type  of  honest  work  by  the  intellectual 
brick-collectors  and  wheelbarrow  men  is 
better  than  such  dishonest  attempts  to  pass 
off  castles  in  the  air  as  productive  real 
estate.  But  mere  vast  collections  of  minute 
facts,  which  in  themselves  are  of  trivial 
importance,  without  any  attempt  to  ex- 
plain and  correlate  these  facts,  and  with- 
out cautious  wisdom  to  generalize  from 
them,  are  of  strictly  limited  usefulness. 

Study  of  the  interrelations  of  the  lines 
of  descent  among  birds  and  beasts  is  of  ab- 
sorbing interest.  Study  of  the  compara- 
tive effect  of  environment  and  heredity  on 
physical  structure  is  no  less  interesting. 
There  must  be  ample  research  in  the  labo- 
ratory in  order  even  to  present  these  prob- 
lems, not  to  speak  of  solving  them,  and 
there  can  be  no  laboratory  study  without 
the  accumulation  of  iHasses  of  dry  facts 
and  specimens.  I  do  not  for  a  moment 
mean  that  there  should  be  any  failure  to 
recognize  the  need  of  such  accumulation  of 
facts.  But  I  do  mean  that  there  should  be 
an  equally  clear  recognition,  that  the  ac- 
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cumulation  of  facts  is  only  the  beginning ; 
that  it  is  only  laying  the  foundation  on 
which  the  man  of  high  ability  must  rear 
the  superstructure.  I  also  mean  that  from 
now  on  it  is  essential  to  recognize  that  the 
best  scientific  men  must  largely  work  in  the 
great  out-of-doors  laboratory  of  nature.  It 
is  only  such  out-doors  work  which  will  give 
us  the  chance  to  interpret  aright  the  labo- 
ratory observations. 

In  the  New  York  State  Museum  Bulletin, 
published  last  July,  there  are  pictures  of 
two  birds,  once  common  in  America,  now 
totally  extinct.  One  is  the  passenger 
pigeon  and  the  other  the  Labrador  duck. 
The  passenger  pigeon  formerly  existed  in 
this  state  in  millions,  and  the  Labrador 
duck  was  common  off  the  coast.  The  pas- 
senger pigeon  has  been  exterminated 
through  sheer  brutal,  reckless,  and  largely 
wanton,  slaughter,  by  our  so-called  civilized 
people.  The  Labrador  duck  became  ex- 
tinct from  causes  of  which  we  are  abso- 
lutely ignorant.  There  are  plenty  of 
stuffed  specimens  of  both  in  museums.  But 
in  the  case  of  neither  do  these  stuffed  speci- 
mens throw  any  real  light  on  the  birds' 
life  history.  As  regards  the  Labrador 
duck,  we  shall  in  all  probability  never 
know  the  particulars  of  its  life  history,  nor 
the  causes  of  its  sudden  extinction.  As  re- 
gards the  passenger  pigeon,  in  its  physical 
structure  (which  in  its  essentials  is  strik- 
ingly like  that  of  our  common  mourning 
dove)  there  is  nothing  which  would  give  the 
least  hint  of  its  extraordinary  habits,  of 
the  innumerable  myriads  in  which  it  moved 
fitfully  hither  and  thither  over  the  land, 
and  of  the  enormous  extent  of  its  shifting 
nesting  sites.  There  is  now  no  other  bird 
in  the  world  with  such  habits;  and  the 
stuffed  specimens  that  remain  of  it  do  not, 
all  put  together,  begin  to  equal  in  value  the 
written  records  dealing  with  it  in  such  old- 
style  natural  histories  as  those  of  Wilson 


and  Audubon.  There  are  many  points  in 
its  life's  history  which  are  still  obscure, 
and  these  points  are  obscure  chiefly  because 
so  few  of  the  many  ornithologists,  who 
abounded  in  this  country  at  the  time  of  its 
extinction,  had  any  idea  that  their  closet 
work  in  museums  was  of  no  consequence 
whatever  compared  to  a  thorough  and  care^ 
ful  life  study  of  the  passenger  pigeon.  The 
extinction  of  the  passenger  pigeon  is  a  blot 
on  our  civilization  (and  let  me  remark 
parenthetically  that  every  society  of  this 
kind  should  be  a  focus  of  effort  to  prevent 
any  of  the  birds  we  still  have  from  follow- 
ing in  the  wake  of  the  passenger  pigeon) ; 
but,  inasmuch  as  it  is  extinct,  it  is  well  for 
us  to  remember  that  we  owe  an  incalculable 
debt  to  the  observers  who  have  left  for  us 
a  record  of  its  life  history,  whereas  we  owe 
only  a  very  small  and  easily  calculated 
debt  to  those  who  merely  collected  speci- 
mens of  it  for  their  collections. 

Let  the  scientific  man  realize  that  he 
must  be  a  good  first-hand  observer  of  wild 
things  in  their  native  haunts,  if  he  is  to 
stand  in  the  first  rank  of  his  profession. 
Let  him  also  remember  that  it  is  his  busi- 
ness to  write  well !  Of  course,  he  can  not 
be  expected  to  write  as  well  as  John  Bur- 
roughs ;  but  he  ought  to  have  writings  like 
those  of  John  Burroughs  before  him,  to  rep- 
resent the  ideal  toward  which  he  strives.  Let 
him  strive  to  do  original  work,  the  work  of 
original  productive  scientific  scholarship. 

The  New  York  Zoological  Park,  under 
the  guidance  of  Dr.  Hornaday,  the  Ameri- 
can Museum  of  Natural  History  in  New 
York,  under  the  guidance  of  Mr.  Osbom 
and  Mr.  Chapman,  have  furnished  models 
in  this  matter.  The  three  gentlemen  named 
have  done  original  productive  scientific 
work  of  the  highest  value,  at  the  same  time 
that  they  have  in  every  way  popularized — 
not  cheapened! — science,  and  made  the 
present  and  the  past  life  history  of  this 
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planet  accessible  in  vivid  and  striking  form 
to  our  people  generally.  Their  assistants 
have  done  hazardous  and  exceedingly  in- 
teresting and  important  work  in  the  wild- 
est of  the  waste  spaces  of  the  world.  It  has 
been  my  privilege  to  journey  through  the 
East  Central  African  wilderness  and  the 
Brazilian  wilderness  in  company  with  out- 
door faunal  naturalists — ^Mearns,  Heller, 
Cherrie,  Miller,  Loring — and  myself  to  wit- 
ness the  hazard  and  the  high  value  of  their 
work ;  and  last  winter  I  visited  in  Demerara 
Mr.  Beebe's  really  extraordinary  field  lab- 
oratory for  intimate  biological  research  in 
the  tropics,  and  I  count  it  one  of  the  privi- 
leges and  pleasures  of  my  life  to  have 
worked  with  these  men. 

Theodore  Roosevelt 


Dedication  of  the  ceramic  engi- 
neering BUILDING  OF  THE 
UNIVERSITY  OF  ILLINOIS 

On  December  6  and  7,  the  University  of  Illi- 
nois, dedicated  its  new  ceramic  engineering 
building.  The  dedication  exercises  were 
opened  at  1.30  p.m.  on  Wednesday,  December 
6,  by  a  meeting  of  the  advisory  board  of  the 
department,  followed  by  a  reception  in  the 
building,  at  which  all  of  the  laboratories  were 
thrown  open  to  the  visiting  guests  and  the  uni- 
versity public. 

On  the  evening  of  Wednesday  an  introduc- 
tory session  was  held  in  the  university  audi- 
torium, presided  over  by  Dr.  Edmund  J. 
James,  president  of  the  university.  At  this 
session.  Dr.  S.  W.  Stratton,  director  of  the 
National  Bureau  of  Standards,  gave  an  ad- 
dress on  "  The  Ceramic  Resources  of  America," 
This  was  followed  by  an  address  on  "  Science 
as  an  Agency  in  the  Development  of  the  Port- 
land-Cement Industries,"  by  Mr.  J.  P.  Beck, 
general  manager  of  the  Portland  Cement  As- 
sociation of  Chicago.  Dr.  Stratton  discussed 
the  organization  and  formation  of  the  differ- 
ent types  of  clay  deposits  together  with  their 
most  prominent  geological  and  geographical 


positions  in  the  United  States.  This  was  fol- 
lowed by  a  discussion  of  the  reactions  occur- 
ring during  the  burning  of  clay  products.  A 
detailed  classification  of  the  various  clay  prod- 
ucts fashioned  from  ceramic  materials  was  also 
presented.  The  whole  address  gave  a  very 
clear  idea  of  the  great  variety  and  extent  of 
the  clay  resources  of  the  nation  and  the  multi- 
fold products  which  are  manufactured  from 
them. 

The  second  dedicatory  session  was  of  a  tech- 
nical nature  and  assembled  on  Thursday  morn- 
ing in  the  university  auditorium.  It  was 
opened  with  an  address  on  ^^  The  Manufactur- 
er's Dependence  upon  Ceramic  Research"  by 
Mr.  W.  D.  Gates,  president  of  the  American 
Terra  Cotta  and  Ceramic  Company,  of  Chi- 
cago. This  was  followed  by  further  discussions 
by  Mr.  Ross  C.  Purdy,  research  engineer  of 
the  Norton  Company,  and  by  Mr.  L.  E.  Bar- 
ringer,  engineer  of  insulations  for  the  Gen- 
eral Electric  Company.  Mr.  C.  H.  Kerr,  who 
was  to  discuss  the  same  topic  from  the  stand- 
point of  the  problems  of  the  glass  industries, 
was  unable  to  be  present,  but  sent  his  discus- 
sion for  presentation. 

The  second  address  of  this  session  was  given 
by  Mr.  W.  W.  Marr,  chief  state  highway  engi- 
neer of  Illinois,  upon  the  topic  "  The  Use  of 
Ceramic  Materials  in  Highway  Construction." 
This  paper  was  discussed  in  a  very  interest- 
ing manner  by  Mr.  Blair,  secretary  of  the  Na- 
tional Paving  Brick  Manufacturers'  Associa- 
tion, of  Cleveland,  Ohio,  and  by  Mr.  G.  G. 
Wooley,  engineer  for  the  Road  Bureau  of  the 
Portland  Cement  Association,  Chicago. 

A  paper  on  the  topic  '^  Ceramic  Products  as 
Structural  Materials ''  was  presented  by  Mr. 
H.  J.  Burt,  structural  engineer,  of  Chicago, 
and  discussed  by  Mr.  A.  V.  Bleininger,  cera- 
mic chemist  and  head  of  the  clay  products  lab- 
oratory of  the  United  States  Bureau  of  Stand- 
ards. 

The  last  topic  for  discussion  at  this  session 
was  "  The  Use  of  Ceramic  Products  in  the 
Artistic  Embellishment  of  Buildings."  The 
discussion  was  opened  with  a  paper  by  Mr. 
Claude    Bragdon,    author    and    architect    of 
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Bochester,  New  York,  which  was  discussed  by 
Mr.  G.  0.  Mars,  of  St  Louis.  Mr.  F.  Wm. 
Walker,  who  was  to  have  discussed  the  same 
topic,  was  unable  to  be  present. 

At  the  close  of  the  forenoon  session,  the 
speakers  and  guests  of  the  university  were  en- 
tertained at  luncheon  at  the  University  Club 
by  the  dean  and  heads  of  departments  of  the 
CoUege  of  Engineering.  The  formal  session 
of  dedication  convened  at  the  imiversity  audi- 
torium in  the  afternoon.  It  was  presided  over 
by  Dean  W.  F.  M.  Ooss,  of  the  college  of  engi- 
neering. Introductory  addresses  were  made  by 
the  Honorable  Edward  F.  Dunne,  governor  of 
the  state  of  Illinois,  and  by  Honorable  W.  L. 
Abbott,  president  of  the  board  of  trustees  of 
the  University  of  Illinois.  The  principal  ad- 
dress of  this  session  was  then  given  by  Pro- 
fessor Charles  F.  Binns,  director  of  the  New 
York  State  School  of  Clayworking  and  Cera- 
mics, upon  the  topic  ''The  History  of  the 
Ceramic  Arts."  The  exercises  were  closed 
with  an  address  by  the  president  of  the  uni- 
versity, describing  the  history  of  the  growth 
of  the  department  of  ceramic  engineering. 
After  singing  "America"  the  audience 
marched  to  the  new  building  where  the  prayer 
of  dedication  was  delivered  by  the  Bev.  John 
Mitchell  Page. 

On  the  evening  of  the  7th,  an  Illinois  stu- 
dent branch  of  the  American  Ceramic  Society 
was  formally  installed  by  Mr.  L.  E.  Barringer, 
president  of  the  society. 

An  illustrated  booklet  describing  the  de- 
partment of  ceramic  engineering,  its  organiza- 
tion, purposes  and  equipment  was  published 
by  the  university  for  distribution  at  the  dedi- 
cation exercises. 
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SCIENCE"  AND  THE  COST  OF  PAPER 


The  price  of  the  paper  on  which  Scienob  is 
printed  has  increased  from  four  and  one 
quarter  to  ten  cents  a  i)ound,  and  this  makes 
the  cost  of  supplying  the  fifty-two  annual 
copies  of  Science  to  members  of  the  Amer- 
ican Association  for  the  Advancement  of  Sci- 
ence greater  than  the  amount  paid  for  them, 
apart  from  editorial  expenses  and  the  cost  of 
composition.    Under  these  circimistances  it  is 


necessary  to  adopt  one  of  three  alternatives: 
(1)  To  use  news  print  paper,  which  is  diffi- 
cult to  obtain  and  is  not  durable;  (2)  to  in- 
crease the  subscription  price,  as  has  been  done 
by  the  Outlook,  the  Independent  and  other 
journals,  but  an  increase  could  not  go  into 
effect  for  a  year,  and  it  is  to  be  hoped  that 
the  abnormal  price  of  paper  is  temporary;  (3) 
to  diminish  the  size  of  the  numbers.  This, 
although  regrettable,  appears  to  be  the  least 
unfortimate  of  the  alternatives,  as  the  regular 
number  of  pages  can  be  used  when  conditions 
become  normal. 

For  the  present,  therefore,  Scienob  will  be 
reduced  in  size  to  two  sheets  with  a  cover. 
The  cover  is  used  to  improve  the  api)earance 
of  the  journal,  and  is  feasible  because  the  cost 
of  cover  paper  has  not  increased  in  propor- 
tion to  the  cost  of  book  paper.  The  cover  also 
permits  trimming  the  copies  without  injury 
to  the  appearance  of  the  journal.  Hitherto 
trimmed  and  untrimmed  copies  have  been 
sent  to  subscribers  as  requested,  but  this  com- 
plicates the  subscription  list,  and  there  seems 
to  be  a  general  opinion  that  the  copies  should 
be  trimmed,  in  spite  of  the  fact  that  un- 
trimmed copies  are  preferred  for  binding.  The 
most  distinguished  American  efficiency  expert 
remarked  this  week  that  if  the  time  of  scien- 
tific men  shoTild  be  estimated  at  its  true  value 
the  cost  of  opening  Science  by  hand  would  be 
over  $10,000  a  year. 

In  order  to  effect  a  further  saving  in  paper 
the  index  and  title  page  for  the  volume  will 
be  sent  to  libraries  as  usual,  but  only  to  indi- 
viduals who  apply  for  them.  This  plan  is  fol- 
lowed by  other  weekly  journals,  for  the  index 
is  only  of  use  to  those  who  bind  the  numbers. 

As  has  been  already  announced,  members  of 
the  American  Association  whose  dues  are  paid 
later  than  January  1,  will  receive  the  back  num- 
bers of  Science  only  on  payment  of  one  cent 
a  number  to  cover  the  extra  cost  of  mailing. 
It  can  not  be  guaranteed  that  the  copies  will 
be  supplied,  as,  owing  to  the  cost  of  paper, 
only  so  many  extra  copies  will  be  provided  as 
are  likely  to  be  needed.  The  offices  of  the  per- 
manent secretary  of  the  association  and  of 
Science  will  be  greatly  assisted  by  the  prompt 
payment  of  dues. 
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SCIENTIFIC  NOTES  ANp  NEWS 

At  the  meetings  in  New  York  last  week^ 
Professor  Oeorge  H.  Shull,  professor  of  botany 
in  Princeton  University,  was  elected  presi- 
dent of  the  American  Society  of  Naturalists; 
Professor  Frederic  S.  Lee,  of  Columbia  Uni- 
Tersity,  president  of  the  American  Physiolog- 
ical Society,  and  Professor  Robert  M.  Yerkes, 
of  Harvard  University,  president  of  the  Amer- 
ican Psychological  Association. 

Mr.  E.  B.  Williamson  has  been  appointed 
to  the  position  of  curator  of  Odonata  in  the 
Museimi  of  Zoology,  University  of  Michigan. 
He  will  retain  his  residence  at  Bluffton,  Ind., 
and  will  direct  most  of  the  work  in  his  de- 
partment from  there,  making  frequent  trips 
to  Ann  Arbor  to  inspect  the  collections.  Mr. 
Williamson  is  at  present  on  a  collecting  trip 
in  the  Santa  Marta  Mountains,  Colombia. 

Mr.  J.  Alfred  Hardcastle  has  been  ap- 
pointed to  be  astronomer  to  the  Armagh  Ob- 
servatory in  the  room  of  Dr.  J.  E.  L.  Dreyer, 
who  recently  resigned  to  take  up  work  at  Ox- 
ford. Mr.  Hardcastle  is  a  grandson  of  the 
late  Sir  John  Herschel,  and  has  for  many 
years  been  a  university  extension  lecturer 
both  for  Oxford  and  Cambridge.  The  two  dis- 
tinguished occupants  of  the  office  who  have 
preceded  him — ^Dr.  Dreyer  and  Dr.  Romney 
Eobison — ^held  it  for  almost  100  years. 

Irving  Fkher,  professor  of  political  econ- 
omy in  Yale  University,  has  been  appointed 
lecturer  on  the  Hitchcock  Foundation  for  the 
fall  of  1917  at  the  University  of  California. 
He  will  give  a  series  of  lectures  on  "Price 
Levels,*'  between  October  1  and  14,  1917. 

Wallace  Campbell,  son  of  Director  W.  W. 
Campbell  of  the  Lick  Observatory,  has  been 
appointed  teaching  fellow  in  astronomy  in 
the  University  of  California,  succeeding  F.  J. 
Neubauer,  who  becomes  university  fellow  in 
the  Lick  Observatory. 

Provost  Edgar  F.  Smith,  of  the  Univer- 
sity of  Pennsylvania, -visited  Wittenberg  Col- 
lege, Springfield,  Ohio,  where  he  was  pro- 
fessor of  natural  science  in  the  early  eighties 
and  the  Ohio  State  University,  Columbus,  O., 
Friday  evening,  November  24,  where  he  de- 
livered a  lecture  before  the  Columbus  Section 


of  the  American  Chemical  Society  on  "  Robert 
Hare,  a  Pioneer  Am^ican  Chemist." 

The  ninety-first  course  of  Christmas  lec- 
tures to  juvenile  audiences  at  the  Royal  Insti- 
tution of  Great  Britain,  which  were  instituted 
by  Michael  Faraday  in  1826,  are  being  given 
by  Professor  Arthur  Keith,  F.R.S.,  on  Decem- 
ber 28,  30,  January  2,  4,  6  and  9,  at  3  o'clock 
on  each  day.  His  subject  is  "  The  Human 
Machine  which  All  Must  Work."  At  a  later 
date  Professor  C.  S.  Sherrington,  F.R.S.,  will 
give  six  lectures  on  the  old  brain  and  tiie  new 
brain  and  their  meaning,  and  on  pain  and  its 
nervous  basis.  The  first  Friday  evening  dis- 
course will  be  given  on  January  19,  when  Pro- 
fessor Sir  James  Dewar  will  lecture  on  soap 
bubbles  of  long  duration. 

Dr.  W.  W.  Keen,  president  of  the  American 
Philosophical  Society,  writes:  "In  the  most 
impressive  list  of  honors — so  richly  deserved — 
bestowed  upon  Professor  Simon  Newcomb  as 
published  by  Mr.  Archibald  in  your  issue  for 
December  22,  1916,  there  is  one  slight  inaccu- 
racy which  I  beg  leave  to  correct.  Under  date 
of  January  1,  1909,  it  is  stated  that  Professor 
ITewcomb  was  elected  vice-president  of  the 
American  Philosophical  Society.  Professor 
Newcomb  was  elected  vice-president  in  Janu- 
ary, 1906,  and  was  re-elected  every  year  up  to 
and  including  1909,  the  year  of  his  death." 

Dr.  T.  H.  Bean,  chief  of  the  division  of  fish 
culture  of  the  conservation  commission  of  Kew 
York,  and  prominent  in  the  work  throughout 
the  United  States,  died  on  December  28,  in 
Albany,  as  the  result  of  being  struck  by  an 
automobile  sis  weeks  ago. 

Dr.  Claude  L.  Wheeler,  editor  of  the  New 
York  Medical  Journal,  died  on  December  30, 
in  Brooklyn. 

Mr.  Clement  Reid,  F.R.S.,  late  of  the  Brit- 
ish Qeological  Survey,  died  on  December  16, 
at  sixty-three  years  of  age. 

The  death  is  annoimced  of  Mr.  A.  M. 
Worthington,  F.R.S.,  formerly  professor  of 
physics  at  the  Royal  Naval  Collie,  Green- 
wich. 

Mr.  W.  Ellis,  F.R.S.,  formerly  superin- 
tendent of  the  magnetical  and  meteorological 
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department.  Royal  Observatory,  Greenwich, 
died  on  December  11,  in  his  eighty-ninth  year. 

The  death  is  announced,  in  his  eighty-sixth 
year,  of  Dr.  Eichard  Norris,  formerly  pro- 
fessor of  physiology  in  Queen's  College, 
Birmingham. 

Beports  have  reached  this  country  of  the 
death  of  Professor  Max  Liihe,  of  Konigsberg, 
Prussia,  in  a  field  hospital  in  Eussia,  on  May 
3,  1916,  at  the  age  of  forty-six  years.  Dr. 
Liihe's  work  in  protozoology  and  parasitology 
is  well  known. 

The  trustees  of  the  Rockefeller  Institute 
for  Medical  Research  have  passed  the  fol- 
lowing Tote: 

Besolved:  That  in  recognition  of  the  decreased 
purchasing  power  of  fixed  salaries  caused  by  the 
increased  cost  of  living,  an  additional  and  special 
compensation,  equal  to  fifteen  per  cent,  of  the  cur- 
rent annual  salary,  be  paid  to  each  regular  officer 
and  employee  of  the  institute,  said  sum  to  be  paid 
on  January  5,  1917;  it  being  understood  that  this 
is  not  an  increase  of  salary  and  does  not  create 
any  precedent  for  the  future.  In  the  case  of  em- 
ployees who  have  served  less  than  one  year  the 
payment  will  be  fifteen  per  cent,  of  the  amount 
actually  received  up  to  December  31,  1916. 

It  is  to  be  hoped  that  this  resolution  will  be 
brought  to  the  attention  of  trustees  of  all  edu- 
cational and  scientific  institutions. 

Plans  are  under  way  at  the  headquarters 
of  the  American  Institute  of  Mining  Engi- 
neers for  the  one  hundred  and  fourteenth 
meeting  of  the  institute  to  be  held  in  New 
York  from  February  19  to  22  inclusive.  It  is 
exx>ected  that  this  meeting  will  bring  out  dis- 
cussions of  an  important  character  regarding 
the  development  of  mining  methods  in  recent 
times  and  some  of  the  immediate  problems. 
About  500  mining  engineers  from  many  differ- 
ent parts  of  the  world  will  be  in  attendance. 
Since  the  western  meeting  of  the  institute  in 
September,  its  membership  has  increased  by 
more  than  200  members.  In  the  past  three 
years  the  enrollment  has  risen  from  4,284  to 
5,922.  This  increase  is  regarded  as  an  impor- 
tant commentary  on  the  development  of  min- 
ing in  this  country,  the  membership  of  the 
institute  being  limited  to  those  engaged  in 
mining,  and  metallurgical  engineering,  geol- 


ogy or  chemistry.  The  officers  of  the  Amer- 
ican Institute  of  Mining  Engineers  are  L.  D. 
Ricketts,  president;  Sidney  J.  Jennings,  first 
vice-president;  George  C.  Stone,  treasurer, 
and  Bradley  Stoughton,  secretary. 

Thb  British  Medical  Journal  states  that  the 
Italian  minister  of  war  recently  invited  med- 
ical women  to  offer  themselves  for  military 
service.  Graduates  of  more  than  five  years' 
standing  are  to  have  the  rank  of  sublieu- 
tenant; those  of  more  than  fifteen  years'  stand- 
ing that  of  captain.  Signora  Filomena  Corvini 
is  the  first  woman  who  has  received  a  com- 
mission. She  has  been  appointed  to  the  9th 
Army  Corps  for  service  at  the  front. 

The  late  Dr.  Magnan,  a  former  president  of 
the  Paris  Academy  of  Medicine,  has  left  to 
that  body  a  sum  of  £1,000  to  found  a  triennial 
prize  to  be  awarded  to  the  author  of  the  best 
work  on  a  psychiatrical  subject. 

In  her  will  Mrs.  Mary  Palmer  Draper,  who 
died  on  December  8,  1914,  left  gifts  exceed- 
ing $460,000  to  the  New  York  Public  Library 
and  a  legacy  of  $150,000  to  the  Harvard  Col- 
lege Observatory,  where  she  had  already  estab- 
lished the  Draper  Memorial.  The  report  made 
by  Appraiser  Berwin  reveals  that  the  net  estate 
amounted  to  $1,630,220  and  is  insufficient  to 
pay  the  specific  bequests  in  full.  Accordingly 
they  have  been  abated  proportionately.  The 
gifts  to  the  New  York  Public  Library  as  enu- 
merated were:  Books,  portraits,  engraved 
gems,  etchings  and  engravings,  $25,548  in 
value;  cash  bequests  of  $250,000,  abated  to 
$238,836,  and  a  remainder  interest  in  the  trust 
fund  for  Rosin  B.  Palmer,  $64,796  in  value. 
The  bequests  severally  were  to  found  the  John 
S.  Billings  Memorial  Fund  for  the  purchase  of 
books  and  the  Anna  Palmer  Draper  Fund  as 
a  memorial  to  the  decedent's  father.  The  be- 
quest to  Harvard  is  abated  to  $143,301.  Under 
the  terms  of  the  will  this  is  to  be  expended  in 
preserving  and  using  the  photogpraphic  plates 
of  the  Draper  Memorial.  Mrs.  Draper  gave 
her  husband's  plates  and  scientific  apparatus 
previously  loaned  to  the  observatory.  The 
Polyclinic  Hospital,  which  was  to  receive  $50,- 
000,  will  get  $47,767.  The  Children's  Aid  Soci- 
ety, the  New  York  Association  for  Improving 
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the  Condition  of  the  Poor,  the  New  York  Skin 
and  Cancer  Hospital  and  the  Laboratory  of 
Surgrical  Research  of  the  New  York  Univer- 
sity, which  were  bequeathed  $25,000  each,  are 
apportioned  $23,883.  The  Metropolitan  Mu- 
seum of  Art  will  get  art  objects  worth  $21,830. 
Bequests  to  individuals  are  likewise  reduced. 

The  faculty  of  medicine  of  Harvard  Uni- 
versity offers  as  usual  this  year  a  course  of 
free  public  lectures,  to  be  given  at  the  Medical 
School,  Longwood  Avenue,  on  Sunday  after- 
noons, at  four  o'clock.    The  program  follows: 

January  7. — ^Rev.  Dr.  Francis  G.  Peabody,  **A1- 
eohol  and  Efficiency." 

January  14.— Dr.  Hugh  Cabot,  "The  Care  of 
the  Wounded  with  the  British  Expeditionary 
Force  in  France." 

January  21. — ^Dr.  E.  W.  Taylor,  "Infantile  Par- 
alysis; Precautions  Necessary  and  Unnecessary." 

January  28.— Dr.  W.  T.  Porter,  '*  'Shock'  in  the 
Trenches. ' ' 

February  4. — ^Dr.  J.  L.  Morse,  "Feeding  and  Its 
Relation  to  the  Infant's  Development." 

February  11.— Dr.  F.  J.  Cotton,  "The  Develop- 
ment of  Employer's  Liability  Insurance  in  Acci- 
dent and  Sickness." 

February  18.— Dr.  E.  H.  Place,  "Does  it  Pay  to 
Have  the  Contagious  Diseases  during  Childhood  f" 

February  25.— Dr.  Percy  G.  Stiles,  "Sleep." 

March  4. — ^Dr.  L.  M.  S.  Miner,  *  *  Diseases  of  the 
Teeth  and  the  Use  of  the  X-ray  in  their  Diagnosis 
and  Treatment." 

March  11. — Miss  Ida  M.  Cannon,  "Social  Serv- 
ice in  Medicine." 

March  18. — ^Dr.  Cleveland  Floyd,  "Tuberculosis; 
its  Cause  and  Prevention." 

March  25. — ^Dr.  W.  B.  Cannon,  "Methods  of 
Medical  Progress." 

April  1.— Dr.  C.  T.  Brues,  "Fleas  and  Other  In- 
sect Parasites  in  Their  Belation  to  Public  Health. ' ' 

April  8. — ^Dr.  J.  Bapst  Blake,  "Accident  and 
Injury;  First  Aid"  (with  demonstration  of  simple 
methods  and  materials). 

April  15.— Dr.  Paul  Thomdike,  "Urinary 
Troubles  in  Elderly  Men"  (to  men  only). 

April  22.— Dr.  W.  H.  Robey,  "Some  Facts  and 
Fancies  about  Heart  Disease." 

A  SERIES  of  popiilar  medical  lectures  will  be 
given  at  the  Stanford  University  Medical 
School  during  January,  February  and  March, 
1917.    The  program  is  as  follows: 

January  12:  "What  Every  One  Should  Know 


about  Cancer,"  Dr.  Harry  M.  Sherman,  repre- 
senting the  American  Society  for  the  Control  of 
Cancer. 

January  26:  "Modem  Efforts  to  secure  Pain- 
less Childbirth,"  Dr.  Frank  W.  Lynch,  professor 
of  obstetrics  and  gynecology,  University  of  Cali- 
fornia. 

February  9:  "  PoHomyelitis, "  Dr.  WiUiam  C. 
Hassler,  health  officer  of  San  Francisco. 

February  23:  "The  Importance  of  Proper 
Habits  of  Carriage  as  a  Basis  of  Health."  Hlus- 
trated.  Dr.  Harry  D.  Langnecker,  clinical  in- 
structor in  orthopedic  surgery,  Stanford  Medical 
School. 

March  9:  "The  Problem  of  Bace  and  Baee 
Prejudice,"  Professor  Arthur  W.  Meyer,  pro- 
fessor of  anatomy,  Stanford  Medical  School. 

March  23:  "Prevention  of  Blindness."  Hlus- 
trated.  Dr.  Hans  Barkan,  clinical  instraetor  in 
ophthalmology,  Stanford  Medical  SehooL 

We  learn  from  Nature  that  a  meeting  was 
held  on  November  9  in  the  University  of  Shef- 
field to  discuss  the  formation  of  a  Society  of 
Glass  Technology.  The  widespread  interest  in 
the  scheme  was  demonstrated  by  the  presence 
of  representatives  of  cities  as  far  apart  as 
London,  Edinburgh  and  Cardiff,  whilst  every 
glass-manufacturing  district  was  well  repre- 
sented. Mr.  W.  F.  J.  Wood,  of  Messrs.  Wood 
Bros.,  Ltd.,  Bamsley,  was  elected  to  the  chair, 
and  the  meeting  opened  with  a  cordial  wel- 
come from  the  vice-chancellor  of  the  univer- 
sity, I^r.  H.  A.  L.  Fisher,  who  remarked  that 
Sheffield  had  cause  for  legitimate  pride  in  the 
knowledge  that  its  university  had  been  pro- 
posed as  the  headquarters  of  a  society  repre- 
senting such  an  important  industry.  He  em- 
phasized the  fact  that  this  industry,  among 
others,  had  suffered  in  the  past  ovring  to  its 
detachment,  wholly  or  partially,  from  its  scien- 
tific aspects.  The  formation  of  the  department 
of  glass  technology  in  the  university  was  serv- 
ing to  remedy  this  state  of  affairs,  and  the  in- 
auguration of  this  society  was  a  distinct  st^ 
in  the  same  direction.  Dr.  W.  E.  S.  Turner 
outlined  the  steps  that  had  led  up  to  the  forma- 
tion of  the  society,  and  spoke  of  the  remark- 
able response  from  those  interested  in  glass. 
Expressions  of  approval  and  promises  of  sup- 
port had  been  received  from  all  over  the  coun- 
try.   Dr.  Turner  pointed  out  that  there  was  no 
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intention  of  making  the  society  a  local  insti- 
tution; but  that  it  was  in  every  way  a  national 
one.  The  report  of  the  provisional  committee 
was  adopted,  and  a  formal  resolution  giving 
actual  being  to  the  society  was  passed  unani- 
mously. The  following  officers  were  then 
elected:  President,  Mr.  W.  F.  J.  Wood;  Vice- 
presidents,  Mr.  S.  B.  Bagley,  Mr.  F.  J.  Ches- 
hire, Sir  William  Crookes,  Mr.  A.  S.  Essie- 
mont,  Professor  H.  Jackson,  Mr.  S.  N. 
Jenkinson,  Mr.  H.  J.  Powell,  Dr.  W.  Rosen- 
liain,  F.R.S.,  Mr.  H.  J.  Stobart,  Dr.  M.  W. 
Travers,  F.R.S.,  Mr.  Duncan  Webb  and  Mr.  H. 
S.  Williams-Thomas ;  Treasurer,  Mr.  F.  Sweet- 
ing; Secretary,  Dr.  W.  E.  S.  Turner;  Assistant 
Secretary,  Mr.  C.  J.  Peddle. 

It  is  stated  in  the  daily  papers  that  the 
Federal  Bureau  of  Mines  has  succeeded  in 
producing  radium  which  is  worth  $1,000,000 
at  market  prices  at  a  cost  of  $340,000.  Most 
of  this  radium  will  go  to  the  Memorial  Hos- 
pital of  New  York  and  the  private  cancer  hos- 
pital conducted  by  Dr.  Howard  A.  Kelly,  of 
Baltimore. 

Now  that  it  is  possible  to  obtain  photo- 
tgraphic  records  of  events  of  historical  impor- 
tance the  question  of  preserving  really  valu- 
able films  is  again  engaging  attention.  Two 
-difficulties  stand  in  the  way  of  securing  a  per- 
manent national  collection  of  films.  One  is 
the  risk  of  fire  owing  to  the  inflanmiable  char- 
acter of  the  material  used,  and  the  other  is  the 
fact  that  the  life  of  a  cinematograph  film  is 
limited  to  a  few  years.  According  to  the 
London  Times  the  attention  of  the  British 
Museum  was  recently  called  to  the  question  of 
the  permanent  preservation  of  the  cinema 
films  illustrating  the  South  Polar  Expedition 
of  the  late  Captain  Scott.  These  films  are 
shown  by  Mr.  Herbert  G.  Pouting  in  his  lec- 
ture "With  Captain  Scott  in  the  Antarctic," 
which  is  now  being  given  at  the  Philharmonic 
Hall.  The  director  of  the  museum  replied  that 
the  matter  of  preserving  historic  films  had  not 
been  overlooked,  but  as  special  risk  was  inci- 
dental to  the  storage  of  films  the  trustees,  in 
the  interest  of  the  national  collections  gen- 
erally, felt  disinclined  to  receive  favorably 
auch   proposals.      Preservation    of   the    films 


taken  of  the  fighting  in  the  war  is  so  desirable 
that  it  is  hoped  that  some  way  of  solving  the 
existing  difficulties  may  be  found. 

.  In  August  the  Congress  of  the  United  States 
appropriated  $175,000  for  the  investigation  of 
sources  of  potash  within  the  United  States. 
This  appropriation  was  designed  to  make  pos- 
sible the  continuation  on  a  large  scale  of  the 
work  inaugurated  and  carried  on  by  the  Bu- 
reau of  Soils  of  the  U.  S.  Department  of  Agri- 
culture. As  a  result  of  this  work,  and  of  the 
operations  to  date  of  the  various  commercial 
organizations  engaged  in  the  extraction  of 
potash  from  kelp  on  the  Pacific  coast,  it  ap- 
peared to  the  officials  of  the  Department  of 
Agriculture  that  the  giant  kelps  of  the  Pacific 
coast  represented  the  largest  and  most  imme- 
diately available  source  of  potash  in  the  coun- 
try. Accordingly  the  secretary  of  agriculture 
has  authorized  the  construction  at  some  point 
on  the  coast  of  Southern  California  of  a  plant 
to  be  designed  and  operated  to  demonstrate  on 
a  commercial  scale  the  various  processes  of 
extracting  potash  and  by-products  from  kelp. 
This  work  will  be  carried  on  by  the  Bureau  of 
Soils  under  the  personal  supervision  of  J.  W. 
Turrentine.    The  bureau  proposes  to  proceed 

• 

at  once  with  the  execution  of  its  plans. 

The  white  pine  blister  rust  has  been  dis- 
covered in  Minnesota  in  four  localities  along 
the  St.  Croix  River,  close  to  the  eastern 
boundary  of  the  state.  A  careful  survey  of 
other  portions  of  the  state  last  summer  failed 
to  disclose  the  presence  of  the  disease  else- 
where. It  is  believed  that  the  infestation  came 
from  the  adjoining  state,  Wisconsin,  which  in 
turn  was  first  infested  from  a  shipment  of 
pines  from  Germany.  An  emergency  appro- 
priation was  allowed  to  the  Minnesota  state 
entomologist,  and  field  work,  both  survey  and 
eradication,  has  been  pushed  during  the  past 
season.  A  special  appropriation  will  be  asked 
from  the  legislature  this  winter  in  order  that 
the  work  may  be  continued  for  a  number  of 
years.  It  would  appear  that  Minnesota  has  a 
good  chance  to  stamp  out  the  disease  before  it 
obtains  a  foothold. 

The  New  York  Sun  states  that  a  suggestion 
is  being  made  in  England  to  establish  a  ''  cen- 
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tral  department  of  minerals  and  metals" 
under  government  auspices  to  collect  and  im- 
part information  bearing  on  the  sources  of 
minerals  and  the  production  of  metals,  as  be- 
ing imperatively  necessary  in  the  public  in- 
terest This  is  advanced  in  a  letter  sent  to  the 
chairman  of  the  ''advisory  council  of  scien- 
tific and  industrial  research  "  by  the  presidents 
of  the  "  institution  of  mining  engineers,"  "  in- 
stitute of  mining  and  metallurgy"  and  ''in- 
stitute of  metals."  The  letter  points  out  that 
there  is  at  present  no  connecting  link  between 
various  organizations,  that  there  is  consider- 
able overlapping  and  much  waste  and  con- 
fusion. If  a  properly  organized  and  efficiently 
conducted  department  of  minerals  and  metals 
had  been  in  existence  much  valuable  time, 
many  lives  and  vast  sums  of  money  would  have 
been  saved  to  the  nation  in  the  conduct  of  the 
present  war,  and  much  of  the  cost  and  incon- 
venience to  British  industries  depending 
largely  for  their  raw  material  on  mineral 
products  would  have  been  saved.  The  follow- 
ing are  some  of  the  duties  suggested  by  the 
new  department:  Arrangement  for  expediting 
the  completion  of  mineral  surveys  of  the 
United  Kingdom  and  crown  colonies  and  other 
British  x)osse8sions.  Systematic  collection  and 
coordination  of  information  bearing  on  the 
occurrence,  uses  and  economical  value  of  min- 
erals and  their  products;  special  attention  be- 
ing devoted  to  securing  industrial  applications 
for  newly  discovered  minerals  or  metallurgical 
products  and  to  finding  mineral  materials  re- 
quired for  new  metallurgical  products  or  in- 
ventions. 

AccoRDiNQ  to  Nature  the  Gazette  de  Hoi- 
lande  emphasizes  the  use  made  in  Germany  of 
geological  advice  in  trench  warfare,  and  Pro- 
fessor Salomon,  of  Heidelberg,  is  said  to  have 
urged  the  formation  of  a  special  organiza- 
tion of  geologists  in  connection  with  the  army. 
It  is  said  that  excellent  use  has  been  made  by 
the  British  military  authorities  of  the  Geo- 
logical Survey  staff,  members  of  which  have 
been  of  technical  assistance  in  fields  as  wide 
apart  as  the  deeply  dissected  strata  of  Gallipoli 
and  the  undulating   Cretaceous  expanses  of 


the  Paris-Brussels  basin.  The  geologist  has 
been  found  of  service  in  military  mining  as 
well  as  in  questions  of  water  supply,  and  the 
memoir  recently  issued  by  the  Geological  Sur- 
vey on  "  Sources  of  Temporary  Water  Supply 
in  the  South  of  England  and  Neighboring 
Parts  of  the  Continent"  was  drawn  up  Bpe- 
cially  to  meet  the  needs  of  camps. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Muskingum  College,  New  Concord,  Ohio, 
has  received  an  anonymous  gift  of  $150,000 
for  endowment  and  buildings,  on  condition 
that  the  college  pay  an  equal  amount. 

With  the  desire  to  encourage  the  study  of 
Russian,  in  view  of  the  commercial  inter- 
course between  Bussia  and  Hull,  Capt  H. 
Samman  has  expressed  to  the  Hull  Chamber 
of  Commerce  his  willingness  to  start  an  en- 
dowment fund  for  the  purpose  with  a  sum  of 
£10,000. 

O.  R.  Sweeney,  Ph.D.  (Penna.),  for  the 
past  six  years  instructor  in  qualitative  anal- 
ysis at  the  University  of  Pennsylvania  has 
been  appointed  instructor  in  industrial  chem- 
istry at  the  Ohio  State  University  where  he 
formerly  graduated  from  the  chemical  engi- 
neering course. 

C.  H.  Sntder,  the  consulting  structural 
engineer,  has  been  appointed  lecturer  in  civil 
engineering  in  the  University  of  California. 


DISCUSSION  AND  CORRESPONDENCE 

PHOSPHATES 

Some  experimental  results  in  a  comparison 
of  different  phosphates  at  the  Tennessee  Agri- 
cultural Experiment  Station  have  recently 
been  referred  to  by  Dr.  C.  G.  Hopkins*  in  such 
a  way  as  to  be  easily  misunderstood.  The 
writer  wishes  to  say  that  neither  now  nor  in 
the  past  have  these  results  allowed  us  to  advo- 
cate, as  intimated  by  Dr.  Hopkins,  the  use  of 
unacidulated  bone  meal.  Prom  the  standpoint 
of  economy  the  data  obtained  here  have  been 

1  Science,  p.  652,  November  3,  1916. 
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decidedly  in  favor  of  acid  phosphate  as  com- 
pared with  either  bone  meal  or  phosphate 
rock.  In  Dr.  Hopkins's  article  omission  was 
made  of  the  fact  that  in  the  table  referred  to 
— ^Bulletin  90,  p.  89,  Tennessee  Agricultural 
Experiment  Station — every  $1.00  invested  in 
acid  phosphate  gave  on  the  average  a  calcu- 
lated profit  of  $4.28  where  the  cowpea  crops 
were  turned  tmder,  and  of  $5.42  where  they 
were  removed  for  hay.  Phosphate  rock,  on  the 
other  hand,  gave  by  a  similar  calculation  a 
profit  of  only  $2.58  where  the  pea  crops  were 
turned  under  and  the  same  amount  where  they 
were  removed  for  hay.  These  results  are  the 
average  of  three  series  of  exx)eriment8,  one 
conducted  for  five  years  at  the  Knoxville  Sta- 
tion, another  conducted  for  four  years  at  the 
Pord  farm  in  Knox  County  and  the  third  con- 
ducted for  three  years  at  the  Weaver  farm  in 
Warren  County. 

C.  A.  MOOEBS 
AOBICULTUSAL  EXPXBIHKNT  STATION, 
TTNIVERSITT  OF  TXNNESSEX 

SOIL  SOLUTION 

In  an  article  on  '^  Acidity  and  Adsorption 
in  Soils  as  Measured  by  the  Hydrogen  Elec- 
trode,'**  Sharp  and  Hoagland  truly  say,  as  far 
as  the  literature  is  concerned,  ''Our  present 
methods  do  not  enable  us  to  study  the  soil  solu- 
tion itself  "  (p.  127),  but  the  writer  hopes  that 
the  Van  Suchetelen  and  Itano  method  as  devel- 
oped in  this  laboratory  will  forward  this  study. 
Description  of  this  method  will  be  published 
soon  by  this  station.  The  soil  solution  thus 
obtained  is  considered  as  closely  representing 
the  one  in  the  soil.  The  writer  is  using  this 
soil  solution  for  bacteriological  studies  of  soils 
and  sees  no  reason  why  it  should  not  be  used 
in  the  study  of  other  soil  conditions.  This 
method  by  which  sufficient  solution  can  be  ob- 
tained for  the  study  of  chemical  composition, 
physical  properties,  etc.,  should  be  an  aid  in 
the  study  of  soil  fertility. 

J.  Franklin  Morgan 

Agbicxjltubal  Colleqb  Experiment 
Station, 
East  Lansino,  Michigan 

i  Journal  of  Agricultural  Besearch,  VoL  YII., 
No.  3,  1916,  pp.  123-143. 


OLIGAEROBE,  HISTANABROBB 

There  has  lately  come  into  use  the  word 
microaerophilic^  to  designate  the  oxygen  re- 
quirements of  a  class  of  microorganisms 
(Meningococcus,  Oonococcua,  Bacillus  abor- 
tus) that  require  free  oxygen  for  their  growth, 
but  which  succeed  best  only  when  the  oxygen 
is  in  less  amoimt  than  it  is  in  the  atmosphere. 

From  the  etymologic  standpoint,  the  word 
appears  fairly  satisfactory,  although  /iiKp6s  is 
more  applicable  to  smallness  of  size  than 
quantity.  It  seems  unfortunate  that  a  word 
based  on  the  form  of  the  well-established 
aerobe  and  anaerobe  was  not  coined.  In  its 
place  I  would  suggest  the  word  oligaerobe, 
from  'oXl7os»  meaning  few,  with  special  refer- 
ence to  number  or  quantity. 

For  organisms  like  Treponema  pallidum 
that  require  a  small  piece  of  sterile  tissue 
added  to  the  medium  in  addition  to  anaerobic 
conditions,  the  word  histanaerobe  would  ap- 
pear to  be  a  suitable  designation. 

M.  W.  Lyon,  Jr. 
Gbobqs  Washington  University 

filbable  announcements  op  new  books 

To  the  Editor  op  Science  :  One  who  receives 
the  numerous  advertising  circulars  of  book 
publishers  is  often  at  a  loss  to  decide  how 
much  of  this  material  to  keep  and  how  to  file 
it,  and  the  residt  is  that  when  some  particular 
information  is  wanted  it  is  not  always  easy  to 
get  at  it  quickly.  Having  found  the  card  sys- 
tem such  a  time  and  labor  saver  for  such  data 
as  needs  filing  in  a  chemical  laboratory,  I 
have  long  wished  that  I  might  have  a  catalogue 
of  all  new  books  bearing  on  the  subjects  in 
which  I  am  interested.  It  has  seemed  to  me 
that  the  publishers  in  general  would  gain  much 
if,  instead  of  sending  out  the  usual  leaflets  and 
circulars  which  vary  in  size  and  make-up  as 
widely  as  the  territory  over  which  they  are 
scattered,  they  would  send  out  8  X  ^  cards 
giving  the  complete  title,  name  of  author,  size 
of  book,  number  of  pages  and  of  illustrations, 
table  of  contents,  and  a  short  paragraph  indi- 
cating the  scope  of  the  work.    If  all  publishers 

iDorland,  The  American  Ulustrated  Medical 
Dictionary,  p.  580,  1916.  Cohen  and  Markle,  Jour, 
Amer,  Med.  Ass,,  VoL  67,  p.  1302,  October  28, 1916. 
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sent  out  their  information  about  new  books  in 
this  form,  the  recipients  could  file  the  cards 
in  any  way  which  fitted  their  needs  best  and 
could  feel  reasonably  sure  of  being  able  to  find 
quickly  the  necessary  information,  when  the 
need  should  arise.  Printing  some  of  the  in- 
formation on  the  reverse  of  the  card  should 
not  be  objectionable.  One  or  two  publishers 
have  recently  done  a  little  along  this  line  of 
advertising  and  doubtless  many  teachers  have 
wished  that  publishers  would  introduce  the 
plan  generally.  I  am  sending  you  this  infor- 
mation in  the  hopes  that  publishers  of  educa- 
tional books  may  have  their  attention  brought 
to  the  desirability  of  putting  their  announce- 
ments in  the  form  suggested.  It  should  be  a 
good  business  investment  for  them. 

WiLHELM  SeGBRBLOM 

Departhsnt  of  Ohemistrt, 
The  Phillips  Exbtkk  Academy, 
Exeter,  N.  H. 


QUOTATIONS 

THE  WORK  OP  THE  AMERICAN   ASSOCIATION 

The  meeting  in  New  York  this  week  of  the 
American  Association  for  the  Advancement  of 
Science  and  fifty  other  affiliated  national  scien- 
tific societies,  is  an  event  which  ought  to  loom 
large  in  the  minds  of  thoughtful  people.  Not 
only  do  the  thousand  papers  and  reports  read 
at  the  various  section  meetings  themselves 
represent  a  large  part  of  recent  scientific 
achievement,  but  the  meeting  and  exchange 
of  views  between  men  occupied  in  different 
fields  can  not  but  stimulate  and  liberalize  the 
great  human  effort  to  conquer  the  jungle  of 
ignorance  and  prejudice  that  surroimds  the 
little  clearing  of  cultivated  science.  Yet  de- 
spite the  fact  that  the  meeting  this  week  gives 
due  prominence  to  the  chemical  conditions  of 
"preparedness,"  and  other  matters  affecting 
our  national  prosperity,  it  does  not  seem  likely 
that  it  will  do  much  to  shake  the  massive 
apathy  toward  the  spread  of  science  and  scien- 
tific method  which  characterizes  our  educated 
classes.  A  large  part  of  this  apathy  is  due  to 
the  vague  but  widespread  feeling  that  science 
no  longer  needs  any  champions,  that  since  the 
days  of  Tyndal,  Huxley  and  Youmans,  it  has 


conquered  and  taken  possession  of  all  our  edu- 
cational institutions. 

Nothing  could  be  farther  from  the  truth. 
Compared  with  the  provisions  for  scientific  re- 
search in  countries  like  France  and  Germany, 
ours  are  pitifully  meager.  The  energy  of  oup 
colleges  and  universities  is  primarily  directed 
to  increasing  the  number  of  students,  build- 
ings and  degrees  conferred.  The  professors 
are  so  loaded  up  with  routine  teaching  and 
such  an  imconscionable  amount  of  adminis- 
trative work,  that  he  who  would  engage  in 
genuine  scientific  research  must  do  so  by 
stealth  and  at  the  expense  of  his  health.  Nor 
do  we  provide  many  incentives  for  that  kind 
of  work.  The  public  reward  and  recognition 
extended  to  technologic  promoters  is  out  of  all 
proportion  to  that  extended  to  scientific 
achievement  itself — ^witness  the  millions  of 
people  who  have  heard  of  Edison  but  not  of 
Theobald  Smith,  or  who  think  that  Marconi 
invented  wireless  tel^raphy.  Probably  thou- 
sands of  Yale  men  have  not  heard  of  Willard 
Gibbs,  one  of  the  most  creative  minds  in  nine- 
teenth-century science,  whose  work  at  New 
Haven  was  possible  largely  because  he  was  a 
man  of  means  and  of  good  family.  Perhaps 
the  general  cause  of  science  might  prosi)er 
more  in  this  country  if  there  were  greater  co- 
operation and  less  provincial  isolation  among 
the  various  groups  of  specialists.  Thus  the 
great  meeting  in  New  York  this  week  is 
marked  by  the  absence  of  all  the  social  sci- 
ence associations,  which  meet  in  Columbus, 
Ohio.  The  separation  between  the  social  and 
the  physical  scientists  can  surely  not  be  of  any 
real  advantage  to  either.  At  any  rate  the 
great  outstanding  and  deplorable  fact  is  that 
on  the  vital  questions  requiring  their  coopera- 
tion, e.  g,,  the  effect  of  immigration  or  of  the 
interbreeding  of  races  we  have  multitudes  of 
impassioned  orations  and  sophomore  essays, 
but  nothing  worthy  of  being  called  science. 
Thousands  upon  thousands  of  studies  have 
been  devoted  by  the  historians  to  the  Ger- 
man migrations  of  the  fifth  century.  Can  it 
be  that  recent  events  because  we  are  in  a  posi- 
tion to  know  more  about  them  are  necessarily 
of  lesser  intrinsic  importance? — The  New 
Republic, 
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SCIENTIFIC  BOOKS 

Lectures  on  Nutrition — delivered  under  the 
Auspices  of  the  Wctshington  Academy  of 
Sciences,  Published  at  Washington,  D.  C, 
1916. 

This  is  a  reprint,  in  collected  form,  of  a 
series  of  four  published  lectures  given  under 
the  auspices  of  the  Washington  Academy  of 
Sciences,  during  April,  1916,  with  which  is  in- 
cluded, as  an  introduction,  the  address  of  the 
retiring  president  of  the  Chemical  Society  of 
Washington,  Dr.  C.  L.  Alsberg,  which  was 
given  before  a  joint  meeting  of  the  Chemical 
Society  and  the  academy. 

The  address  of  Dr.  Alsberg,  entitled  "  The 
Biochemical  Analysis  of  Nutrition,"  reviews 
recent  contribution  to  the  knowledge  of  the 
component  parts  of  the  food  elements  and 
their  fate  in  metabolism,  especial  attention 
being  given  to  the  investigations  of  the  role 
of  amino  acids  in  nutrition. 

"  The  Basal  Food  Eequirement  of  Man,"  by 
E.  F.  DuBois,  considers  the  basal  energy  re- 
quirements of  man,  the  manner  in  which 
metabolism  is  studied,  and  the  factors  by  which 
it  is  influenced  under  conditions  of  health  and 
disease. 

•  _ 

"Nutrition  and  Food  Economics,"  by  Gra- 
ham Lusk,  gives  statistical  data  regarding  the 
amount  of  protein  and  the  fuel  value  of  food 
consumed  by  people  living  under  extremely 
varied  conditions.  This  lecture  also  refers  to  a 
dietary  study,  carried  out  by  F.  C.  Gephart,  in 
a  private  boarding  school  for  boys.  The  author 
also  emphasizes  the  need  of  including  on  the 
label  of  package  foods  the  number  of  calories 
furnished  by  their  contents. 

''Investigations  on  the  Mineral  Metabolism 
of  Animals,"  by  E.  B.  Forbes,  presents  some 
of  the  conclusions,  with  reference  to  the  role 
of  mineral  elements  of  foods,  which  were 
drawn  from  extensive  studies  of  the  chemistry 
of  foods  and  metabolism  experiments  with 
swine  and  milch  cows,  data  being  included  re- 
garding the  iodin  content  of  foods. 

In  "  The  Eelation  of  the  Vitamins  to  Nutri- 
tion in  Health  and  Disease,"  by  C.  Yoegtlin, 
the  author  outlines*  recent  advances  in  the 
science  of  nutrition,  with  special  reference  to 


the  importance  in  the  diet  of  small  amounts  of 
the  so-called  accessory  food  substances  essen- 
tial for  the  maintenance  of  health.  The  topifcs 
considered  are  the  deficiency  disease,  beri- 
beri ;  the  chemical  isolation  and  chemical  prop- 
erties of  vitamins  and  their  physiological 
action;  and  the  distribution  of  vitamins  in 
foods.  The  factors  which  tend  to  reduce  the 
vitamin  content  of  the  diet  are  also  discussed 
at  length. 

This  compilation  of  lectures  brings  together 
a  great  deal  of  useful  information  and  con- 
stitutes a  handy  reference  book  for  investi- 
gators and  students  in  nutrition. 

C.  F.  Lanqworthy 

Catalogue  of  the  Lepidoptera  Phalomce  in  the 
British  Museum,  Supplement.  Vol,  Z. 
Catalogue  of  the  Am^tidce  and  ArctiadcB 
(Nolinw  and  Lithosiance)  in  the  collection 
of  the  British  Museum,  By  Sir  George  F. 
Hampson,  Bart.  London.  1914.  Pp.  xxviii 
4-858. 

In  this  large  volume  all  the  new  species  are 
treated  that  have  been  made  known  since  the 
publication  of  Vol.  I.  (1898)  and  Vol.  11. 
(1900)  of  this  series  of  catalogues  or,  more 
properly,  monographs.  The  family  name 
Amatidffi  is  a  change  from  Syntomidse,  for- 
merly used,  on  the  ground  that  the  generic 
name  Ama,ta  Fab.  has  priority  over  Syntomis 
Ochs.  There  are  many  synonymic  references 
and  corrections  of  generic  locations  all  of 
which  will  be  extremely  useful  as  aids  to 
identification  of  species.  330  genera  and  2,002 
species  are  referred  to,  of  which  10  genera  and 
43  species  represent  new  forms  described  from 
America.  A  separate  volume  of  41  colored 
plates  accompanies  the  work. 

Harrison  G.  Dyar 


SPECIAL  ARTICLES 

THE  REARING  OF  DROSOPHILA  AMPELOPHILA 
LOEW  ON  SOLID  MEDIA 

During  the  course  of  some  experiments  on 
Drosophila  which  one  of  us  was  performing, 
it  became  necessary  to  observe  the  beginning 
of  oviposition.     It  is  impossible  to  see  the 
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eggs  and  difficult  to  see  the  larvae  in  the  mass 
of  fermenting  banana  ordinarily  used  in  rear- 
ing Drosophila.  For  this  reason  and  for  many 
others  one  can  clearly  see  what  the  advantages 
of  a  transparent  solid  medium  might  be. 

Banana  agar  was  made  as  follows:  Eive  or 
six  bananas  were  mashed  up  in  500  c.c.  of 
water.  This  was  allowed  to  infuse  on  ice  over 
night,  after  which  the  liquid  was  passed 
through  cheesecloth.  Powdered  agar-agar  was 
then  added  in  the  proportion  of  1}  grams  to 
100  c.c.  of  the  banana  infusion.  This  was  then 
heated  until  the  agar  had  dissolved.  The 
liquid  was  next  filtered  through  a  thin  layer 
of  absorbent  cotton  into  test  tubes.  The  tubes 
were  then  plugged,  sterilized  and  slanted  in 
the  customary  manner. 

Media  so  prepared  are  quite  transparent. 
Greater  transparency  may  be  obtained,  of 
course,  by  repeated  filtration,  but  this  removes 
too  much  from  the  food  value.  The  slanted 
tubes  give  about  6-7  c.c.  of  food  with  a  feed- 
ing surface  of  about  15  sq.  cm. 

Adidt  Drosophila  are  inserted  into  the  tubes. 
The  tubes  are  then  incubated  at  35°  C.  or 
kept  in  some  other  warm  place.  In  a  day  or 
two  the  small  white  eggs  may  be  seen  deposited 
everywhere  on  the  surface  of  the  agar.  In  a 
day  or  two  more  the  eggs  hatch  and  the  small 
larvse  can  be  seen  working  in  the  medium. 
The  average  number  of  days  required  to  com- 
plete the  cycle  on  the  agar  from  egg  to  adult  is 
about  thirteen.  This  is  thrfee  days  longer  than 
the  average  number  of  days  required  on  the 
ordinary  fermenting  banana  mash.  This 
means  that  the  amount  of  available  food  is  too 
low.  That  this  is  the  case  is  further  shown 
by  the  fact  that  some  of  the  larvBB  die  prior  to 
pupation,  and  that  the  flies  are  somewhat 
undersized.  It  is  highly  probable  that  the 
amount  of  food  may  be  increased  by  the  use  of 
some  concentrated  form  of  food  like  banana 
flour.  An  increase  of  the  feeding  surface  may 
likewise  help. 

We  have  also  succeeded  in  rearing  Droso- 
phila on  potato  aflrar.  The  average  number  of 
days  required  to  complete  the  life  cycle  is  15 
on  this  medium.     The  flies  are  very  much 


smaller  than  those  reared  on  banana  agar. 
Clearly,  the  amount  of  available  food  in  the 
potato  must  be  very  small. 

Of  course,  bacteria  always  develop  on  the 
medium  and  sometimes  we  are  troubled  by 
molds.  The  bacterial  growth  does  not  seem 
to  harm  the  larvse  and  the  molds  are  usually 
destroyed  by  the  larvee  just  as  soon  as  they 
hatch.  Sometimes  the  fungus  growth  becomes 
too  luxuriant  between  egg  deposition  and 
hatching.  At  such  times  the  larvse  are  killed 
by  the  growth,  but  this  is  exceptional.  It  is 
well  to  take  all  bacteriological  precautions  in 
handling  the  tubes. 

The  agar  method  for  rearing  Drosophila 
has  the  following  advantages.  The  eggs 
"stand  out"  clearly  and  hence  the  time  of 
dei)osition  and  hatching  can  be  noted.  The 
larvse  can  also  be  clearly  seen  and  their  habits 
observed.  By  using  various  synthetic  solid 
media,  Drosophila  may  become  the  subject  for 
interesting  nutritional  exx)eriments.  Our 
solid  medium  has  the  slight  disadvantage  that 
the  concentration  of  the  food  is  too  low.  This 
difficulty  can  probably  be  remedied  by  the 
addition  of  some  concentrated  form  of  food 
like  banana  flour. 

J.  P.  Baumberger, 
R.  W.  Glaser 

BussEY  Institution 


THE    NEW   YORK    MEETING    OF   THE 

AMERICAN  ASSOCIATION  FOR  THE 

ADVANCEMENT  OF  SCIENCE 

The  sixty-ninth  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  and  af- 
filiated national  scientific  societies  was  held  in 
New  York,  December  26  to  30,  under  the  presi- 
dency of  Dr.  Charles  B.  Van  Hise. 

Owing  to  the  large  number  of  organizationfl 
brought  together  at  one  time,  and  to  the  fact  that 
many  local  institutions  are  intimately  related  to 
these  organizations,  the  places  of  meeting  were 
widely  scattered.  The  general  headquarters  of  the 
association  were  maintained  in  Earl  Hall  of  Co- 
lumbia University,  and  the  various  buildings  of 
the  university  served  very  admirably  for  the  meet- 
ings of  many  of  the  sections  and  affiliated  so- 
cieties. Others  met  at  the  American  Museum  of 
Natural  History,  at  the  College  of  the  City  of  New 
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York,  at  the  Cornell  and  other  medical  schools  of 
the  city,  at  the  Engineers'  Club  and  in  a  number 
of  other  places. 

The  formal  opening  of  the  meetings  of  the  as- 
sociation took  place  on  Tuesday  evening,  De- 
cember 26;  in  the  Auditorium  of  the  American  Mu- 
seum of  Natural  History.  The  association  was 
welcomed  to  the  city  by  Fire  Commissioner  Bobert 
Adamson,  representing  Mayor  Mitchel.  President 
Van  Hise  responded  to  this  welcome  on  behalf  of 
the  association,  and  then  introduced  the  retir- 
ing president,  Dr.  W.  W.  Campbell,  who  de- 
liTcred  an  address  upon  the  theme  ' '  The  Nebuls. ' ' 
The  address  was  profusely  illustrated  by  a  mag- 
nificent series  of  lantern  slides.  Following  the 
address,  a  reception  was  tendered  to  the  members 
of  the  association  by  the  honorary  reception  com- 
mittee of  the  City  of  New  York  in  the  newly 
opened  Hall  of  the  Age  of  Man. 

During  the  meetings  the  two  addresses  were 
given  to  which  the  citizens  of  New  York  were  espe- 
cially invited,  and  which  occasioned  especial  in- 
terest. These  were  as  follows:  ''Infantile  Paraly- 
sis and  the  Public  Health, ' '  by  Dr.  Simon  Flezner, 
director  of  the  Bockef eller  Institute  for  Medical 
Besearch.  "Nitrogen  and  Preparedness,"  by  Dr. 
Arthur  A.  Noyes,  director  of  physical  chemical 
research  at  the  Massachusetts  Institute  of  Tech- 
nology. 

There  were  a  large  number  of  addresses  by  re- 
tiring officers  delivered  before  the  various  sections 
and  societies  and  many  of  these  attracted  especial 
attention,  since  they  touched  in  various  ways  upon 
the  great  question  of  national  economy  and  con- 
servation of  national  resources.  A  list  of  the  ad- 
dresses of  retiring  vice-presidents  follows: 
Section  A.    Armin  O.  Leusehner:  "Derivation  of 

Orbits — Theory  and  Practise." 
Section  B.    E.  Percival  Lewis:  "Becent  Progress 

in  Spectrography. " 
Section    C.    William    McPherson:     "Asymmetric 
Syntheses  and  their  Bearing  upon  the  Doctrine 
of  VitaHsm." 
Section  D.    Bion  J.  Arnold:  "The  Interrelation- 
ship of  Engineering  and  Pure  Science. ' ' 
Section  G.    W.  A.  Setchell:  "Geographical  Distri- 
bution of  the  Marine  Algse. ' ' 
Section  H.    Lillien  J.  Martin:    "Personality  as 

revealed  by  the  Content  of  Images." 
Section  I.    George  F.  Kunz:  "Scientific  Efficiency 
and  Industrial  Museums  our  Safeguard  in  Peace 
and  War." 
Section  L.    EUwood  P.   Cubberley:    "Some  Ob- 
stacles to  Educational  Progress." 
Professor  Vernon  L.  Kellogg,  vice-president  of 


Section  F,  sent  a  cablegram  from  England  that 
imperative  engagements  in  connection  with  his  Bed 
Cross  work  would  prevent  his  attendance  and  the 
delivery  of  his  address. 

There  was  held  at  Columbia  University  a  scien- 
tific exhibit  and  conversazione  arranged  by  com- 
mittees in  each  of  seventeen  sciences.  There  was 
also  held  at  the  American  Museum  a  chemical  ex- 
hibit and  a  Pasteur  exhibit. 

At  the  meetings  of  the  coimcil  action  was  taken 
upon  a  number  of  matters  of  general  interest  to 
the  members  of  the  association.  The  two  amend* 
ments  to  the  constitution  and  by-laws  proposed  at 
the  Columbus  meeting  were  passed.  The  one  of 
these  designates  section  C  as  "chemistry." 
The  other,  amending  Article  9,  makes  the  secre- 
taries of  the  sections  eligible  for  reelection. 

Two  amendments  were  proposed  which  will  be 
acted  upon  at  the  next  meeting.  First.  Amend 
Article  9  as  follows:  Insert  after  the  words  "Per- 
manent Secretary"  in  lines  5,  8  and  9,  the  words 
"General  Secretary"  (to  make  the  term  of  office 
of  the  general  secretary  ^ve  years). 

Second.  In  Article  35  for  the  words  "three" 
substitute  the  word  "four"  so  as  to  read  "The 
annual  dues  for  members  and  fellows  shall  be  four 
dollars." 

On  recoDunendation  of  the  committee  on  policy 
action  was  taken  in  the  following  matters: 

1.  A  committee  of  seven  on  grants  for  research 
was  constituted  to  apply  the  research  income  of 
the  association,  the  committee  to  be  appointed  by 
the  president. 

2.  It  was  decided  that  in  the  case  of  members  of 
affiliated  societies,  elected  to  membership  in  the 
American  Association  for  the  Advancement  of 
Science  within  one  year  of  the  election  to  member- 
ship in  an  affiliated  society,  the  entrance  fee  shall 
be  remitted. 

3.  The  council  authorized  the  appointment  of  a 
committee  of  twelve  fellows  resident  in  Washing- 
ton and  representing  each  section  of  the  associa- 
tion to  scrutinize  the  list  of  members  and  to  nomi- 
nate fellows  to  the  council. 

4.  The  council  endorses  the  following  resolu- 
tion: "Besolved  that  the  American  Association  for 
the  Advancement  of  Science  advocates  the  greater 
use  of  the  metric  units  of  weight  and  measure  in 
the  United  States  so  as  to  increase  the  usefulness 
of  our  publications  and  to  aid  our  foreign  relations 
with  the  many  countries  where  these  units  are  offi- 
cial and  in  use." 

5.  The  council  approved  the  selection  of  Dr. 
Henry  M.  Howe  as  vice-president  of  Section  D  to 
succeed  the  late  Dr.  E.  L.  Corthell,  and  of  Dr.  C. 
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Stuart  Gager,  as  vice-president  of  Section  G,  to 
succeed  the  late  Dr.  Thomas  J.  BurriU. 

6.  On  recommendations  of  the  committee  on 
policy,  this  same  committee  was  instructed  to  pre- 
pare a  revision  of  the  constitution  of  the  asso- 
ciation, with  by-laws,  and  to  report  to  the  council 
at  its  next  stated  meeting.  As  a  part  of  its  recom- 
mendation the  committee  on  policy  asked  that  the 
council  should  instruct  the  conunittee  in  this  re- 
vision especially  to  redefine  the  duties  of  the  per- 
manent secretary  and  of  the  general  secretary  and 
the  council  acted  favorably  upon  this  request. 

7.  It  was  voted  that  $4,000  or  whatever  sum  is 
available  from  interest  on  the  permanent  fund,  be 
appropriated  to  the  committee  on  grants  for  al- 
lotment, and  that  the  treasurer  be  directed  to  pay 
the  sums  allotted  on  the  order  of  the  chairman  of 
the  committee.  The  committee  on  grants,  ap- 
pointed by  the  chair  with  the  advice  of  the  com- 
mittee on  policy,  consists  of  E.  0.  Pickering,  chair- 
man ;  W.  B.  Gannon,  Henry  Crew,  N.  L.  Britton,  E. 
0.  Pranklin,  J.  McKeen  Cattell,  secretary,  leaving 
one  vacancy  to  be  filled  by  a  geologist. 

8.  An  appropriation  for  the  coming  year  to  the 
Pacific  Branch  of  the  association,  of  the  entrance 
fees  collected  by  the  branch  and  $1  for  each  ac- 
tual member,  was  made. 

9.  The  permanent  secretary  was  authorized  to  pay 
the  expenses  of  local  branches  during  the  coming 
year  in  an  amount  not  to  exceed  50  per  cent,  of  the 
dues  from  such  branches  over  and  above  the  ex- 
penses of  the  journals  and  also  the  entrance  fees 
secured  through  the  efforts  of  such  branches. 

10.  The  following  resolution  was  also  adopted: 
"On  behalf  of  the  American  Association  for  the 
Advancement  of  Science,  its  council  extends  to 
the  secretaries  and  bureau  chiefs  of  the  United 
States  government  its  appreciation  of  the  fact 
that  through  their  encouragement  the  important 
scientific  work  under  their  directions  has  been  well 
represented  at  the  meetings  of  the  association.'' 
This  representation  has  greatly  promoted  the  in- 
fluence and  usefulness  of  the  bureaus,  both  by  ma- 
king their  work  more  widely  known,  and  by  the 
stimulus  imparted  to  and  gained  from  other  work- 
ers in  similar  fields.  The  association  is  so  keenly 
interested  in  the  work  of  the  government  bureaus 
that  it  ventures  to  express  the  hope  that  mem- 
bers of  their  staffs  who  are  engaged  in  research 
be  given  all  practicable  encouragement  to  attend 
the  meetings  of  the  association  and  other  national 
and  international  organizations  devoted  to  the  ad- 
vancement of  science. 

11.  The  council  took  especial  pleasure  in  grate- 


fully acknowledging  the  receipt  of  the  following 
gifts:  From  Mr.  E.  D.  Adams,  $1,000;  from  Mr. 
Cleveland  D.  Dodge,  $500.  Mr.  Adams  was  elected 
a  patron  of  the  association  and  the  two  gifts  were* 
added  to  the  permanent  fund  reserved  for  re- 
search. 

12.  At  the  meeting  the  following  life  members 
emeritus  were  elected:  Cyrus  Fay  Paine,  W.  J. 
Beal,  F.  W.  Clarke,  W.  H.  Dall.  Mr.  Paine  was 
elected  a  member  of  the  association  in  1858,  and 
is  the  oldest  member  in  continuous  membership. 

Franz  Boas,  H.  L.  Fairchild  and  Irving  Fisher 
were  elected  members  of  the  cotmcil  for  a  term  of 
three  years:  W.  J.  Humphreys,  D.  T.  MacDougal 
and  E.  L.  Nichols  were  elected  to  the  committee  on 
policy  for  a  term  of  three  years. 

The  seventieth  meeting  of  the  association  and  of 
the  national  afiUiated  societies  will  be  held  at  Pitts- 
burgh, beginning  on  Friday,  December  28,  191 7» 
Boston  is  recommended  as  the  place  of  meeting  in 
1918. 

Officers  were  elected  as  follows: 

President:  Theodore  W.  Bichards,  Harvard  Uni- 
versity. 
Vice-presidents : 

Section  B:  W.  J.  Humphreys,  U.  S.  Weather 
Bureau. 

Section  C:  W.  A.  Noyes,  University  of  Illinois. 

Section  E:  George  H.  Perkins,  University  of 
Vermont. 

Section  F:  Herbert  Osbom,  Ohio  State  Univer- 
sity. 

Section  G:  Burton  E.  Livingston,  Johns  Hop- 
kins University. 

Section  H:  Edward  B.  Titchener,  Cornell  Univer- 
sity. 

Section  I:  George  W.  Perkins,  New  York  City. 

Section  K:  C.-E.  A.  Winslow,  Yale  University. 

Section  L:  E.  F.  Buchner,  Johns  Hopkins  Uni- 
versity. 

Section  M:  H.  J.  Waters,  University  of  Kansas. 

Secretary  of  Council:  Walter  V.  Bingham,  Uni- 
versity of  Pittsburgh. 

General  Secretary:  J.  McKeen  CatteU,  Colum- 
bia University. 
Secretaries  of  Sections: 

Section  B:  G.  W.  Stewart,  State  University  of 
Iowa. 

Section  C:  James  Kendall,  Columbia  University. 

Section  E:  Bollin  T.  Chamberlin,  University  of 
Chicago. 

Section  K:  A.  J.  Goldfarb,  College  of  the  City  of 
New  York.  W.  E.  Henderson, 

Generai  Secretary 
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THE    AMERICAN    ASSOCIATION    FOR 
THE  ADVANCEMENT  OP  SCIENCE 

SPECIALIZATION   AND   RESEARCH   IN 

THE  MEDICAL  SCIENCES^ 

Modern  scientists  are  not  encouraged 
and  are  become  less  inclined,  except  in  the 
afterglow  of  an  active  life,  to  indulge  in 
metaphysics.  The  visualization  of  material 
phenomena,  particularly  when  set  in  mo- 
tion by  deliberate  experiment  and  observed 
in  their  successive  stages,  tends  to  replace 
speculation  as  to  a  more  complete,  though 
less  verifiable  series  of  fucts.  This  reliance 
in  the  natural  sciences  on  observation  and 
experiment  rather  than  on  ratiocination  is 
responsible  for  the  great  and  rapidly  in- 
creasing body  of  useful  knowledge  we 
possess. 

Philosophical  treatises  by  even  conspicu- 
ous representatives  of  the  natural  sciences 
have  seemed  to  me  to  differ  from  those  of 
the  metaphysicians  in  that  the  former  ap- 
parently fail  to  appreciate  that  the  meta- 
physical game  is  played  subject  to  certain 
rules  which  have  the  same  purpose  of  order 
as  the  rules  in  other  games.  Philosophy  is 
apparently  a  subject  like  fine  arts,  about 
which  many  people  think  they  have  intui- 
tional knowledge.  We  judge  pictures  as 
bad  or  good  not  on  the  basis  of  certain  cri- 
teria that  have  come  through  the  ages  to  be 
recognized  as  essential,  but  in  accordance 
with  whether  we  like  or  dislike  them.  In 
the  same  way  we  may  think,  because  we 
have  a  certain  facility  in  the  exposition  of 
scientific  data,  that  we  can  offhand  write 

1  Address  of  the  yice-president  and  chairman  of 
Section  K,  American  Association  for  the  Advance- 
ment of  Science,  New  York  meeting,  December  29, 
1916. 
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an  explanation  of  the  larger  relations  in  as 
direct  and  convincing  a  manner  as  William 
James  did  his  '^ Pragmatism."  As  ex- 
ample of  attempts  of  this  sort,  I  am  think- 
ing of  books  like  Haeckel's  ''Riddle  of  the 
Universe,"  and  Shaler's  ''The  Individual." 
Metchnikoff  in  his  "Studies  in  Human  Na- 
ture" would  seem  an  exceptional  biologist 
who  has  taken  the  pains  to  learn  the  meta- 
physical rules,  and  it  is  an  interesting  proof 
of  the  modem  discouragement  of  specula- 
tion on  the  part  of  scientists  to  be  credibly 
infonned  that  the  publication  of  this  book 
sufSced  to  debar  its  author  from  election  to 
honorary  membership  in  one  of  our  most 
exclusive  national  societies.  This  discour- 
agement reflects  what  I  believe  to  be  a 
fundamentally  incorrect  attitude  in  many 
of  us  toward  metaphysics.  We  regard  it 
largely  through  ignorance  of  its  methods, 
and  lack  of  appreciation  of  its  heuristic 
value,  as  a  grab  bag  into  which  are  dumped 
all  conceptions  that  can  not  be  demon- 
strated, or  as  a  method  adopted  from  un- 
worthy motives  by  the  scientifically  inaccu- 
rate. 

So  much  in  explanation  of  an  attempt 
as  an  alien  to  speak  a  language  with  which 
I  am  not  familiar,  the  expressiveness  of 
which,  however,  I  venture  to  think  I  appre- 
ciate. So  much  in  extenuation  of  an  at- 
tempted exposition  of  one  phase  of!  scientific 
method.  The  thesis  of  my  remarks  is  that 
the  best  method  of  accomplishment  in  the 
medical  sciences  is  to  adopt  the  bloodhound 
method  of  nose  to  trail,  to  encourage  our- 
selves in  specialization  and  still  more  spe- 
cialization, to  dig  deep  rather  than  to 
spread  smooth. 

My  traveling  acquaintance,  a  lawyer, 
could  not  understand,  when  we  passed  the 
power  dam  skilfully  blocking  the  mountain 
torrent,  why  I  could  not  explain  to  him 
the  essential  principle  of  converting  the 
energy  of  the  foaming  water  into  electrical 


voltage.  "I  thought  you  were  a  scientist," 
he  remarked  scornfully,  "That  is  a  scien- 
tific problem,  isn't  it t"  I  had  no  crushing 
retort  ready  for  him,  but  I  hope  I  may  at  a 
later  day  explain  and  perhaps  justify  my 
more  or  less  deliberate  ignorance  to  you,  a 
more  discerning  audience.  The  public  ex- 
pect results,  but  usually  misunderstand 
methods  of  obtaining  them;  they  are  will- 
ing to  accept  the  greater  returns  following 
greater  specialization,  but  do  not  always 
realize  that  effective  specialization  takes 
even  more  time  than  generalization,  and  to 
some  extent  excludes  it. 

I  imagine  that  many  of  us,  if  we  were  to 
present  an  ideal  system  of  intellectual  self- 
development  in  graphic  form,  would  sketch 
a  pyramid  with  a  broad  base  of  knowledge 
representing  the  lower  educational  years, 
sloping  and  narrowing  upward  toward  the 
increasing  specialization  of  a  life  work.  It 
is  inevitable  that  each  additional  unit  of 
knowledge,  each  brick  in  the  structure  we 
are  raising,  will  eventually  take  its  place 
in  some  definite  relation  to  every  previous 
brick  in  the  mental  edifice  by  which  we 
represent  to  ourselves  the  external  world. 
But  is  this  ultimate  structure  the  one  we 
should  have  in  mind  in  training  ourselves 
as  brickmakerst  Do  we  not  confuse  this 
edifice,  toward  which  we  may  contribute  a 
unit,  with  the  plan  by  which  we  develop  as 
contributors?  The  pyramid  is  a  not  un- 
pleasing  and  certainly  an  enduring  struc- 
ture ;  it  met  admirably  the  needs  of  a  tomb 
for  Egyptian  kings ;  it  may  serve  as  a  dig- 
nified mausoleum  for  acquired  facts,  but 
the  more  rapid  acquisition  or  reception  of 
new  facts  may  be  better  served  by  an  essen- 
tially different  construction.  Certain  more 
modem  needs  are  better  met,  accordiiig  to 
Signor  Marconi,  by  a  very  thin  and  lofty 
antenna.  May  it  not  be  that  the  wireless 
outfit  resting  on  no  considerable  base, 
though  carefully  supported  by  connecting 
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strandSy  typifies  the  modern  method  of 
development  of  one's  powers  for  produc- 
tive scientific  work  Y  Does  not  this  delicate 
apparatus,  shooting  up  straight  from  the 
earth,  allow  expansion  into  the  unknown 
which  the  self -limiting  convergence  of  the 
planes  of  the  pyramid  excludes? 

At  all  events,  it  is  no  longer  possible  for 
one  to  master  all,  or  even  several  contrib- 
utory sciences,  before  turning  his  attention 
in  a  productive  way  to  one  of  them;  there 
is  not  time  or  strength  enough.  We  are 
no  longer  in  the  middle  ages,  where  a 
genius  like  Dante  could  reflect  all  knowl- 
edge that  had  preceded  him  in  a  set  of  scho- 
lastic and  poetical  treatises,  or  another  like 
Leonardo  da  Vinci  could  contribute  to  sev- 
eral arts  and  sciences  methods  that  were 
fundamental.  I  appreciate,  I  believe,  the 
surprising  vigor  of  Leonardo's  intellect, 
but  am  not  willing  to  admit  that  his  aston- 
ishingly successful  versatility  proves  him  a 
type  of  superman  that  has  ceased  to  exist. 
I  feel  sure  that  Leonardo's  intellectual 
equal  may  well  be  among  us  to-day,  but 
could  never  by  any  chance  make  notable 
contributions  to  subjects  so  diverse  as  paint- 
ing, sculpture,  engineering  and  mathe- 
matics. This  would  seem  to  prove  not  that 
the  race  of  man  has  fallen  off,  but  that  each 
of  the  subjects  has  so  grown  in  complexity 
as  to  require  a  lifetime  to  master.  It  is  no 
little  factor  in  success  in  any  subject  to  be 
early  in  the  field,  to  be  the  first  explorer. 
In  many  respects  it  requires  greater  powers 
of  observation  to  detect  further  important 
details  in  a  landscape,  the  important  and 
perhaps  more  obvious  features  of  which 
have  already  been  described  by  another. 
The  earlier  observer,  moreover,  has  the 
undoubted  advantage  of  entering  on  hia 
work  with  a  mind  untrammeled  by  the  no- 
tions of  numerous  predecessors. 

The  most  modern  equipment  for  scien- 
tific advance  need  be  burdened  with  no 


very  heavy  impedimenta  of  fact — ^the  newer 
science  develops  or  rediscovers  the  meth- 
ods of  other  sciences  at  need  without  having 
mastered  their  content  in  fact.  To  justify 
this  light-marching  order,  which  I  venture 
to  recommend  for  the  scientist  in  his  inva- 
sion of  the  unknown,  I  must  outline  my  con- 
ception of  the  nature  of  scientific  progress 
and  then  discuss  to  what  extent  each  sci- 
ence is  dependent  on  other  sciences  in  this 
advance.  Let  me  repeat  that  I  have  in 
mind  primarily  the  newer  biological  sci- 
ences, particularly  those  that  relate  to  medi- 
cine, and  am  considering  them  in  relation 
to  one  another  and  to  the  more  funda- 
mental sciences  of  mathematics,  physics 
and  chemistry.  My  remarks  doubtless  do 
not  now  apply  to  these  latter  fundamental 
groups  which  seemed  to  have  developed  into 
a  more  closely  correlated  and  perfect  whole 
where  interdependence  seems  more  con- 
stant. Am  I  not  correct  in  assuming  that 
in  its  early  development,  chemistry,  for  ex- 
ample, was  less  dependent  on  mathematics 
and  physics  than  it  is  to-day?  May  we  not 
look  upon  these  three  sciences  as  similar  in 
their  growth  to  three  adjacent  trees  which 
at  first  stood  clear  from  each  other,  but 
which  in  their  further  development  have 
intertwined  their  branches  and  roots  so 
that  they  now  appear  from  a  distance  as 
more  nearly  an  entity? 

At  all  events  progress  in  the  biological 
sciences  depends,  first,  on  discovery  of  new 
facts  by  purely  observational  and  by  ex- 
perimental methods,  and,  secondly,  on  the 
elaboration  of  hypotheses  and  theories  as  a 
means  of  uniting  these  data  and  as  intro- 
ductory to  more  facts.  Let  us  consider  in 
some  detail  the  method  by  which  each  of 
these  advances  is  made  and  in  what  respect 
knowledge  of  kindred  sciences  is  essential 
in  this  analysis  and  synthesis. 

It  seems  obvious  to  us  now  that  proper 
appreciation  of  any  scientific  phenomenon 
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must  depend  first  on  a  knowledge  of  its 
component  parts  and  their  functions.  This 
analysis  or  dissection  not  only  must  pre- 
cede, but  seems  at  once  more  intimately 
scientific  than  the  synthetic  stage  that  f ol« 
lows.  I  here  use  the  word  ** scientific"  in 
the  specialized  sense  of  acquiring  data  con- 
cerning natural  phenomena.  The  second 
or  synthetic  stage  is  more  metaphysical  in 
that  it  considers  data  that  have  been  ac- 
quired in  their  relation  to  one  another. 
The  first  phase  is  more  intimately  scientific, 
then,  in  that  we  are  actually  in  contact  with 
those  elements  which  we  describe  as  facts. 
The  second  or  synthetic  stage  is,  however, 
fully  as  essential  to  progress  in  that  wifh- 
out  it  we  should  never  pass  from  a  known 
group  of  facts  to  one  that  is  unknown. 
The  synthesis  o{  small  or  less  certain 
groups  of  facts  gives  rise  to  the  working 
hypothesis  which,  in  its  proving  or  disprov- 
ing, leads  to  other  facts.  Larger  or  more 
certain  groupings  of  fact  constitute  a 
theory  which,  in  its  restatement  of  evi- 
dence, serves  as  a  point  of  departure  for 
further  advance.  A  theory  may  stand  for 
an  indefinite  period  as  a  complete  state- 
ment of  the  facts  with  which  it  deals,  or  it 
may  soon  be  supplanted  by  a  better  one. 
In  either  case  it  has  its  heuristic  value. 

In  eliciting  facts  certain  methods  are  re- 
quired, in  the  larger  sense  methods  of  dis- 
covery, in  a  more  restricted  sense  methods 
of  technical  precision.  It  might  be  thought 
that  in  methods  of  discovery,  certainly,  a 
knowledge  of  the  methods  of  other  sciences 
would  be  essential,  and  so  indeed  they  are, 
but  in  no  exclusive  sense.  It  has  never 
ceased  to  surprise  me  to  find  from  conver- 
sations with  my  colleagues  in  other  branches 
that  all  experienced  investigators  employ 
the  same  methods  of  discovery — the  mate- 
rials we  handle  may  be  as  diverse  as  you 
like,  the  technical  details  incomprehensible 


to  one  another,  and  yet  the  methods  of  at- 
tack on  the  unknown  remain  the  same.  We 
all  gravitate  through  experience  into  the 
same  channels  of  reasoning,  the  same  meth- 
ods of  planning  experiments,  of  erecting 
working  hypotheses,  of  rejecting  them  when 
they  fail  of  verification,  or  of  trying  them 
further  when  they  pass  the  first  test  satis- 
factorily. 

There  remain,  then,  methods  of  tech- 
nical precision.  For  the  purpose  of  this 
discussion  of  the  usefulness  to  the  biolog- 
ical medical  sciences  of  more  fundamental 
or  of  merely  contributory  sciences,  we  may 
consider  methods  of  technical  precision  as 
statistical,  instrumental  or  experimentaL 
No  claim  is  made  as  to  the  inclusiveneas  of 
this  cataloguing. 

There  is  some  dispute,  I  believe,  as  to 
whether  statistics  constitute  a  separate  sci- 
ence or  merely  a  method.  At  all  events,  star 
tistics  are  used  as  a  method  in  all  sciences 
or  groupings  of  fact.  Of  late,  statistics  are 
used  to  a  large  extent  in  certain  biological 
work,  notably  in  the  branch  of  hygiene  deal- 
ing with  vital  statistics,  and  in  certain  more 
theoretical  branches  as  the  laws  of  heredity 
(Mendelism).  It  is  obvious  that  any  sci- 
ence which  in  its  analytic  phase  accumu- 
lates a  mass  of  figures  or  data  will  need 
statistical  methods.  I  am  not  aware  that 
statistical  methods  can  be  learned  apart 
from  the  constituent  facts  which  they  are 
aimed  to  elucidate.  It  seems  to  me  that 
such  methods  are  best  learned  by  using 
them,  and  that  there  is  no  particular  object 
in  learning  the  use  of  statistical  methods  in 
reference  to  wages,  let  us  say,  for  the  pur- 
pose of  applying  them  in  investigations  of 
the  incidence  of  tuberculosis.  In  either 
case  we  must  refer  to  treatises  written  by 
those  who  have  used  statistics  extensively 
both  for  the  general  methods  and  causes  of 
error  involved  in  their  use.  Statistics,  to 
repeat,  is  not  a  separate  science,  but  a 
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method  employed  at  need,  and  a  part  of 
any  science  that  uses  them. 

We  have  next  the  use  of  methods  of  pre- 
cision. This  may  imply  the  use  of  a  piece 
of  apparatus,  or  a  reaction  that  has  been 
of  service  in  another  science.  The  use  of 
such  a  piece  of  apparatus  may  suggest 
itself  synonymously  with  the  needs  which 
it  was  intended  to  meet.  Thus,  if  in  one 
of  our  biological  products  we  have  reason 
to  wish  to  measure  total  nitrogen  or  amino 
nitrogen,  we  should  undoubtedly  turn  to  a 
chemist  who  would  suggest  the  Ejeldahl 
or  the  Van  Slyke  methods.  The  reference 
suggests  at  once  what  I  should  regard  as 
the  best  method  of  reapplying  the  methods 
of  one  science  to  another  science,  namely, 
collaboration,  or  intimate  contact  with 
specialists  in  various  branches.  The  man 
who  thinks  he  is  trained  in  one  science. by 
having  passed  through  it  a  few  years  be- 
fore, may  well  fall  into  the  error  of  using 
methods  he  has  learned  rather  than  better 
methods  since  discovered  and  currently 
employed  by  specialists.  A  personal  ex- 
ample may  illustrate  this  fact.  A  few 
years  ago  one  of  my  associates  and  I  were 
working  on  a  problem  which  finally  re- 
quired a  chemical  estimation  of  the  amount 
of  glycogen  in  the  liver.  This  determina- 
tion necessitates  the  rapid  reduction  of 
glycogen  to  glucose,  followed  by  its  quan- 
titative estimation  from  the  amount  of 
copper  oxide  reduced.  Pehling's  tech- 
nique had  been  the  classical  method  fol- 
lowed in  such  estimations.  Not  trusting  to 
our  own  judgment  as  to  superiority  of  this 
method,  we  consulted  a  graduate  student 
in  the  department  of  biochemistry  who 
was  working  constantly  with  glucose  de- 
terminations of  this  sort,  and,  following 
his  advice,  adopted  the  modification  of 
Fehling's  method  which  had  recently  been 
made  by  Bertrand.  A  few  months  later, 
on  visiting  a  large  eastern  hospital  where 


determinations  of  the  amount  of  glucose 
in  the  blood  were  being  carried  out,  I 
learned  that  six  months'  data  had  just  been 
discarded,  owing  to  the  fact  that  the  phy- 
sician who  was  conducting  the  experiments 
had  trusted  his  rather  unusual  training  in 
biochemistry  and  had  overlooked  Ber- 
trand's  important  modification,  which  he 
later  adopted  and  which  we  employed 
throughout  our  study,  owing  to  the  fact 
that  we  had  deferred  to  the  opinion  of  a 
specialist. 

It  is  doubtful  'if  methods  of  experimen- 
tation, purely  speaking,  can  be  carried 
over  from  one  science  to  another.  We 
have  stated  that  the  methods  of  discovery 
in  the  broader  sense  are  the  same  in  all 
sciences,  however  different  the  component 
factors  may  be.  In  methods  of  experimen- 
tation, however,  variation  in  factors  counts. 
I  have  constantly  been  struck  with  the  fact 
that  the  chemist  experiments  in  a  manner 
that  is  essentially  different  from  the  one 
which  my  work  demands.*  Chemistry  is  a 
far  more  exact  science  than  experimental 
pathology  in  the  sense  that  the  factors  with 
which  chemistry  deals  are  better  known. 
It  is  interesting  to  note,  however,  that  a 
chemist  may,  and  frequently  does,  accept 
certain  biological  evidence  as  proved  which 
we  should  reject  as  inconclusive,  owing  to 
the  omission  of  certain  controls  or  checks. 
This  difference  in  viewpoint  is  dependent 
on  the  failure  of  the  chemist  to  appreciate 
certain  fluctuations  in  living  material  which 
it  is  impossible  now  and  will  perhaps  to 
some  extent  ever  remain  impossible  to  de- 
termine at  a  given  moment.  It  does  not 
su£Sce,  moreover,  to  determine  the  mean 
of  such  a  variation  in  a  great  number  of 
instances,  for  the  purpose  of  obviating 
controls  in  a  given  experiment. 

In  dealing  with  the  interactions  of  two 
substances  in  chemistry  we  have  to  begin 
with,  under  the  simpler  and  usual  condi- 
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tions,  union  in  fixed  and  in  multiple  pro- 
portions. It  is  true  that  in  reactions  be- 
tween a  weak  acid  and  a  weak  base  there 
is  union  in  variable  proportions,  so  that  a 
series  of  compounds  are  formed.  But  in 
general  it  may  be  said  that  in  chemical  re- 
actions the  results  may  be  foretold  when 
the  effect  of  controllable  factors  such  as 
dosage,  temperature,  atmospheric  pressure 
and  the  like,  have  been  determined.  The 
substance  concerned  in  the  reaction,  and 
the  conditions  that  affect  it,  have  been 
rigorously  tested  and  are  understood,  so 
that  a  given  result  can  always  be  counted 
on.  The  experiment  controls  itself  when 
properly  performed.  On  the  other  hand, 
no  one  can  tell  what  will  happen  if  he  in- 
jects a  million  staphylococci  into  the  ear 
vein  of  a  rabbit.  The  animal  may  be  dead 
the  next  day  with  no  evident  lesions;  it 
may  die  a  week  later  with  abscesses  in 
various  parts  of  the  body,  or  it  may  show 
no  symptoms  and  recover  perfectly.  These 
disparate  results  are  due  to  the  fact  that 
in  an  experiment  of  this  sort  we  are  con- 
fronted with  two  sets  of  variable  condi- 
tions inherent  on  the  one  hand  in  the  living 
microorganism  that  is  injected  and  on  the 
other  in  the  experimental  animal.  We 
recognize  the  existence  and  to  some  extent 
the  range  of  certain  of  these  variables,  but 
remain  ignorant  of  many  of  them;  the 
majority  of  them  are  inherent  in  the  con- 
dition we  designate  as  life  and  disappear 
in  death.  It  is  incorrect  to  assert  that  our 
ignorance  of  them  is  due  to  an  interest  in 
vitalism.  We  are  free  to  admit  that  our 
science  is  very  young,  that  our  data  are 
relatively  few,  and  that  our  ignorance  of 
the  factors  concerned  is  great.  And  yet 
we  have  a  group  of  significant,  reliable  and 
practical  phenomena  that  we  can  repro- 
duce at  will  when  we  handle  these  variable 
factors  in  our  own  way.  Many  of  our  re- 
actions, although  indefinite  from  the  stand- 


point of  chemistry,  are  of  a  delicacy  that 
chemistry  rarely,  if  ever,  attains.  The 
point  of  interest  here  is  that  the  experi- 
mental methods  of  present-day  chemistry 
not  only  have  not  led  us  to  new  facts  in 
our  field,  but  do  not  help  us  much  to  ex- 
plain or  control  our  present  ones.  In  the 
experiment  cited  we  can  not  assert  from 
previous  experience  exactly  with  what 
point  in  the  range  of  either  variable  factor 
we  are  confronted,  we  can  not  previously 
determine  our  conditions  and  know  that 
they  now  actually  exist.  We  know  in  a 
general  way  that  in  the  experiment  I  have 
outlined  we  have  to  deal  particularly  with 
fluctuations  in  the  virulence  or  pathogen- 
icity of  the  staphylococcus  concerned  and 
with  variations  in  the  resistance  to  infec- 
tion in  the  individual  rabbit.  Our  type  of 
experiment,  then,  is  never  complete  unless 
we  introduce  numerous  simultaneous  and 
external  controls.  In  the  particular  prob- 
lem I  have  cited,  we  find  that  although  one 
million  staphylococci  killed  Babbit  No.  1 
yesterday,  a  subsequent  transplantation  of 
the  microorganism  fails,  in  the  same  dose, 
to  kiU  Babbit  No.  2  to-day.  It  could  be 
determined  that  this  result  is  due  to  a  loss 
of  virulence  in  the  microorganism  by  the 
introduction  of  Babbit  No.  3  which  is  given 
twice  the  dose  and  dies  as  did  No.  1  yester- 
day. Individual  variations  in  resistance 
may,  to  a  great  extent,  be  avoided  by  choos- 
ing for  the  experiment  rabbits  of  the  same 
weight,  raised  under  the  same  conditions, 
or,  better  still,  from  the  same  litter. 

As  a  further  illustration  of  the  differ- 
ence in  viewpoint  between  the  chemist  and 
ourselves,  let  me  suggest  that  the  tendency 
of  the  former  on  entering  our  field  of 
activity  would  be  to  devise  a  more  precise 
method  of  estimating  the  number  of  bac- 
teria used  in  the  experiment  rather  than 
to  introduce  such  controls  as  I  have  men- 
tioned. 
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The  problem  I  have  given  you  is  one  of 
the  simplest  with  which  we  have  to  deal. 
Conceive  of  the  far  greater  complexity  if 
we  introduce  an  immune  serum  against  the 
staphylococcus  in  such  an  experiment  de- 
signed to  increase  the  resistance  of  the  rab- 
bit to  which  it  is  given,  and  you  will 
imagine  where  the  real  complexity  of  our 
science  begins.  Such  a  serum  differs  in  its 
potency  with  the  individual  animal  that 
has  produced  it,  with  its  age  after  with- 
drawal from  the  animal  body,  and  with  the 
method  by  which  it  has  been  conserved; 
in  other  words,  it  introduces  another  vari- 
able factor.  I  may  again  define  our  mode 
of  experimentation  as  differing  from  that 
of  chemistry  in  requiring  the  introduction 
of  simultaneous,  external  controls,  the  ob- 
ject of  such  controls  being  simply  to  de- 
fine the  effect  of  those  conditions  which  we 
recognize  as  contributing  to  a  given  result. 

Such  differences  as  these,  then,  lead  me 
to  think  that  even  great  experience  in  one 
type  of  experiment  will  not  fit  one  directly 
for  experimentation  of  another  sort.  I  do 
not  mean  to  intimate  that  training  in 
methods  of  precision  is  not  of  value,  how- 
ever different  the  conditions  may  be,  but 
the  best  training  for  a  given  end  lies  in 
work  and  more  work  with  the  intrinsic 
materials  involved,  not  so  much  as  leading 
to  greater  technical  accuracy  as  tending 
towards  the  establishment  of  an  essentially 
specialized  experimental  viewpoint. 

We  come  now  to  mention  the  value  of 
multiple  scientific  experiences  as  fitting  one 
for  the  larger  synthesis  or  generalization 
in  a  given  science.  I  have  not  reached  that 
age  where  such  generalizations  as  I  mean 
appeal  to  me  as  the  more  important  field 
in  the  experimental  sciences,  although  I 
recognize  that  they  are  eventually  neces- 
sary to  present  our  work  as  a  whole  and  in 
its  practical  aspects  to  the  world  at  large. 
Such  generalizations  do,  of  course,  imply 


factual  knowledge  of  the  wider  sort,  and  I 
must  confess  to  being  awed  at  times  by  the 
aptness  of  apparent  analogies  between  the 
better-known  conditions  which  exist  in  one 
science  in  explaining  formative  theories  in 
another  science.  Personally,  I  also  usually 
doubt  the  rigorous  exactness  of  the  conclu- 
sions drawn  in  respect  to  the  significance 
of  any  one  science  by  one  who  handles 
freely  the  data  of  several  sciences.  I  sus- 
pect at  once  the  reportorial  viewpoint,  the 
existence  of  second  or  third  hand,  and  ever 
so  slightly  garbled  information.  I  am  in- 
clined to  trust  the  solution  of  my  problems 
to  a  combination  of  specialists  rather  than 
to  the  superman.  Here  again  I  plead  for 
collaboration. 

In  our  great,  vital  and  complex  science 
of  medicine  we  can  see,  I  think,  an  illus- 
tration of  the  ultimate  value  of  intensive 
specialization  and  of  deliberate  or  chance 
collaboration.  Out  of  indefinite,  specula- 
tive, empirical,  bedside  methods  of  the 
practitioner,  have  emerged,  through  the 
stimulus  of  the  exact  sciences,  a  growing 
number  of  increasingly  accurate  and  effec- 
tive laboratory  branches.  These  labora- 
tory sciences  have  become  of  practical 
value  in  the  diagnosis,  prevention  and  cure 
of  disease,  precisely  as  they  have  become 
separate  entities  and  have  fallen  into  the 
hands  of  whole-souled  and  intensive  spe- 
cialists. I  make  no  mention  here  of  the  in- 
tellectually satisfying  value  of  a  concrete 
body  of  similar  facts  which  constitutes  a 
science.  The  relatively  rapid  applicability 
of  the  data  of  laboratory  medicine  to  hu- 
man welfare  is  at  once  an  enormous  stim- 
ulus to  accomplishment  and  also  a  poten- 
tial danger,  owing  to  the  possibility  of  too 
rapid  generalization  and  application  to 
meet  a  practical  need.  There  are  many 
who  are  impatiently  waiting  with  indi- 
vidual  needs  in  mind  to  apply  any  method 
of  apparent  value  we  may  devise,  and  it 
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requires  at  times  no  little  self-restraint  to 
withhold  an  apparent  innovation  for 
greater  certainty.  Over-enthusiasm  greets 
the  advent  of  every  fact  that  has  the  least 
suggestion  of  practical  value.  We  have 
ourselves  lived  through  successive  eras  in 
medical  progress  when  from  each  group  of 
specialists  was  expected  the  last  unraveling 
of  the  human  mystery.  Morphologist, 
physiologist,  bacteriologist,  and  biochemist 
has  each  had  his  turn.  The  ultimate  truth 
lies  in  all  these  sciences,  and  again  in  no 
one  of  them  alone.  The  danger  to  sober 
advance  is  not  in  the  successive  enthu- 
siasms with  which  each  specialty  has  been 
received,  but  in  the  dabbling  methods  of 
a  group  of  investigators  who  have  at- 
tempted to  ^'follow  the  ball'' ;  iavestigating 
a  given  medical  problem  in  successive  years 
by  the  latest  method  in  vogue,  becoming 
rapidly  in  turn  pathologist,  physiologist, 
chemist. 

The  ultimate  solution  of  each  medical 
problem  lies  in  the  combined  attack  of  a 
group  of  investigators  converging  from  dif- 
ferent points  of  the  scientific  compass,  each 
trained  in  a  separate  method  and  employ- 
ing it  intensively.  The  problem  of  cancer, 
for  example,  is  now  being  studied  by  the 
morphologist  who  describes  hitherto  undif- 
ferentiated structures  in  the  malignant  cell 
by  special  staining  methods;  by  the  im- 
munologist  who  demonstrates  the  presence 
of  reaction  bodies  in  the  serum  of  can- 
cerous animals  and  human  beings;  by  the 
chemist  who  shows  that  certain  substances 
given  parenterally  inhibit  or  stimulate  cell 
growth,  or  who  produces  similar  results  by 
the  use  of  various  diets ;  and  by  the  expert 
in  vital  statistics  who  shows  the  actual  in- 
crease or  decrease  in  incidence  of  the  dis- 
ease; by  the  biologist  who  shows  in  Men- 
delian  tables  the  heredity  of  the  disease  in 
animals ;  or,  again,  the  effect  of  cross-breed- 
ing on  transmission  of  the  tumor;  and  by 


the  physicist  who  demonstrates  the  effect 
on  the  tumor  growth  of  X-rays  or  radium. 
I  have  not  exhausted  the  category,  but 
merely  wish  to  indicate  that  the  significant 
advances  in  each  of  these  methods  of  ap- 
proach are  made  by  specialists.  Do  not 
misunderstand  me  to  mean  that  any  one  of 
these  investigators  may  not  be  led  by  his 
work  to  assume  seriously  and  purposefully 
the  activities  of  any  other  type.  Pasteur 
was  a  chemist  who  became  a  biologist  and 
probably  the  greatest  contributor  to  medi- 
cine, although  without  medical  training, 
because  he  followed  his  problem  to  the  bit- 
ter end  into  whatever  field  it  led,  with  little 
regard  for  the  fact  that  he  was,  technically 
speaking,  unfit  to  encroach  on  medical  ter- 
ritory. He  rediscovered  medicine  from  a 
new  angle,  untrammeled  by  any  precon- 
ceived notions  of  how  disease  was  regarded. 
Ignorance  of  veterinary  medicine  did  not 
prevent  him  from  isolating  the  causative 
agent  of  anthrax  in  cattle  and  from  utiliz- 
ing an  attenuated  virus  in  its  prevention. 
Failure  to  have  studied  the  central  nervous 
system  of  man  was  no  obstacle  to  the  man 
who  discovered  the  essential  cause  of  hy- 
drophobia and  the  means  of  preventing  it. 
Imagine  insisting  that  Pasteur's  curricu- 
lum should  have  included  medicine  as  a 
necessary  prerequisite  to  the  discovery  of 
the  fundamental  principles  of  the  infec- 
tious diseases. 

I  hope  you  will  not  take  my  remarks  as 
indicating  anything  but  the  highest  appre- 
ciation of  instruction  in  the  sciences  in  gen- 
eral as  the  best  training  for  the  youthful 
mind,  or  as  contributive  to  general  culture. 
You  will  not  accuse  me  of  advocating  early 
vocational  training  without  a  preliminary 
survey  of  the  realm  of  knowledge.  To  be 
specific,  you  will  not  imagine  that  I  dis- 
credit the  now  universal  requirements  that 
premedical  students  should  acquire  a 
modicum  of  chemistry,  of  physics,  and  of 
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biology  as  furnishing  an  intelligent,  scien- 
tific viewpoint  for  their  subsequent  study  of 
medicine.  Such  a  survey  is  not  only  good, 
but  very  properly  prescribed  as  necessary. 
My  remarks  have  been  directed  at  a  very 
different  level  and  type  of  intellectual 
development  from  this;  we  have  been  con- 
sidering our  own  particular  problems  as 
investigators.  What  I  have  been  interested 
in  discrediting  is  the  persistence  of  ideas 
of  machine-made  education  into  the  pro- 
ductive years  of  scientific  life ;  the  idea  that 
if  we  seek  eventually  to  become  effective  we 
should  take  care  to  perfect  ourselves  labori- 
ously  in  each  of  the  branches  that  have  been 
regarded  as  fundamental.  There  is  a  real 
danger  that  we  may  spend  our  lives  pre- 
paring ourselves  for  an  indefinite  piece  of 
work  that  we  never  even  start.  It  is,  of 
course,  much  easier  to  continue  preparing 
ourselves,  to  keep  our  scientific  judgment 
strictly  sjnoametrical  by  endeavoring  to  fit 
in  each  contribution  that  others  make  into 
its  proper  place,  rather  than  to  insist 'that 
one  particular  piece  of  work  must  be  done 
now  and  to  the  exclusion  of  everything  else. 
This  insistence,  however,  I  consider  to  be 
the  true  raison  d'etre  of  specialization,  the 
only  basis  of  real  productivity. 

These  remarks,  to  repeat,  are  not  a  recom- 
mendation for  educational  anarchy,  but  an 
explanation  of  how  a  somewhat  one-sided 
development  may  not  only  not  be  incon- 
sistent with,  but  indeed  the  very  essence  of 
highest  accomplishment.  This  is  not  so 
much  a  recommended  program  as  an  ex- 
planation of  how  things  really  work  out. 
It  is  intended  to  some  extent  as  helping 
to  dispel  the  discouragement  that  I  believe 
has  come  to  many  of  us  when  we  cease  to 
be  mere  recipients  of  information  and  in  a 
position  to  think  and  to  do  for  ourselves  in 
a  chosen  profession.  I  must  confess  to 
many  hours  of  doubt  for  more  years  than  I 
care  to  admit,  as  to  whether  I  should  really 


accomplish  anything^  owing  to  the  fact  that 
I  had  failed  to  become  a  good  chemist  en 
passant.  It  was  always  and  increasingly 
too  late  to  turn  back  and  repair  the  errors 
or  omissions  of  education,  and  as  my  prob- 
lems finally  gripped  me  instead  of  merely 
inviting  me,  I  silently  gave  up  the  struggle 
to  remodel  my  life.  And  in  following  some 
of  these  problems  in  certain  of  their  rami- 
fications, I  found  that  although  I  could 
never  hope  to  learn  chemistry,  I  was  curi- 
ously enough  collaborating  in  investiga- 
tions that  utilized  that  very  type  of  chem- 
istry which  my  work  required.  I  was  ab- 
sorbing in  this  intimate  way  certain  very 
restricted  forms  of  chemistry  in  the  making. 
Out  of  such  experience  has  gradually 
formed  a  certain  working  philosophy,  or, 
better,  a  philosophy  of  work  which  I  have 
tried  here  to  present  to  you.  Those  of  you 
with  less  limitations  may  well  question 
much  that  I  have  said,  you  may  assert  that 
breadth  does  not  of  necessity  mean  super- 
ficiality, and  per  contra,  that  digging  a  hole 
does  not  necessarily  mean  that  it  is  deep, 
but  in  certain  respects  I  am  sure  you  will 
agree  with  me.  Specialization  in  science, 
even  in  ^the  narrowest  sense,  is  essential  to 
real  accomplishment.  Any  extension  of 
knowledge  is  dependent  on  an  attentive 
consideration  of  a  relatively  small  group 
of  facts  to  the  temporary  exclusion  of  less 
related  facts.  To  a  great  extent  the  smaller 
the  group  the  greater  the  concentration 
possible,  and  the  greater  the  resultant  ac- 
complishment. Each  science  is  independ- 
ent in  so  far  as  the  individual  investigator 
is  concerned,  and  correlatively  all  sciences 
can  be  learned  with  each  specific  scientific 
problem  as  a  point  of  departure,  at  least 
so  far  as  the  needs  of  that  problem  demand. 
On  the  solution  of  problems  depends  the  fu- 
ture of  science. 

Frederick  P.  Gay 

XJnivzbsitt  of  California 
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RESEARCH  IN  INDUSTRIAL 
LABORATORIES! 

At  the  second  meeting  of  the  Committee  of 
One  Hundred  on  Scientific  Research  of  the 
American  Association  for  the  Advancement  of 
Science,  on  December  28,  1914,  the  subcom- 
mittee on  research  in  industrial  laboratories 
was  constituted  to  consist  of  Drs.  R.  F.  Bacon 
(chairman),  0.  E.  K.  Mees,  M.  0.  Whitaker, 
W.  R.  Whitney  and  W.  H.  Walker. 

The  following  problems  in  the  direction  of 
industrial  research  have  been  considered  by 
the  subcommittee: 

1.  The  organization  of  industrial  research. 

2.  The  selection  and  training  of  students  for 
industrial  research. 

3.  The  factors  involved  in  the  promotion  of 
reoperation  between  manufacturers  and  the 
universities,  with  particular  attention  to  the 
depreciation  of  the  policy  of  industrial  secrecy. 

4.  The  promotion  of  a  better  appreciation 
of  re9earch,  with  particular  regard  to  the  edu- 
cation of  the  public  to  the  realizable  functions 
of  industrial  research. 

5.  The  establishment  of  stable  relations  be- 
tween research  institutions  and  the  research 
departments  of  industrial  plants. 

6.  Finally,  the  advisability  of  conducting  a 
comparative  study  of  the  investigational 
activities,  capacities  and  facilities  of  organi- 
zations devoted  to  or  carrying  on  industrial 
research. 

The  conclusions  arrived  at  by  the  subcom- 
mittee are  presented  in  summary  in  the  fol- 
lowing report. 

THE  ORGANIZATION  OF  INDUSTRIAL  RESEARCH 

Principles  involved  in  the  organization  of 
industrial  scientific  research  have  been  dis- 
cussed at  length  during  the  past  year  by  Dr. 
0.  E.  K.  Mees,  a  member  of  this  subcommit- 
tee, in  Science,  N.  S.,  iS,  763.  The  chairman 
of  the  subcommittee  has  also  considered  some 
principles  in  the  administration  of  endowed 
industrial  research  laboratories  in  the  Journal 

1  Report  of  the  Subcommittee  on  Research  in 
Industrial  Laboratories,  presented  by  the  chair- 
man, Dr.  Raymond  F.  Bacon,  at  the  meeting  of  the 
Committee  of  One  Hundred  on  Scientific  Besearch, 
New  York,  December  26,  1916. 


of  the  Society  of  Chemical  Industry,  S6 
(1916),  No.  1. 

It  is  generally  conceded  by  those  engaged 
in  the  direction  of  industrial  research  that,  in 
order  to  be  efficient,  research  laboratories  of 
this  type  should  be  as  thoroughly  equipped  as 
possible.  In  the  case  of  industrial  concerns 
having  a  number  of  plants  and  in  the  case  of 
organizations  of  manufacturers,  the  tendency 
of  organization  should  imdoubtedly  be  towards 
concentration  and  cooperation  in  the  mainte- 
nance of  one  large  well-equipped  research 
laboratory,  rather  than  towards  the  erection 
and  support  of  a  number  of  smaller  separated 
laboratories.  It  is,  of  course,  necessary,  espe- 
cially in  the  case  of  chemical  plants,  that  the 
analytical  and  control  work  be  carried  out 
in  situ,  but  experience  indicates  that  it  is 
much  better  practise  to  centralize  the  re- 
search work. 

Since  the  policy  which  insures  adequate 
guidance  to  a  research  organization  must  be 
based  upon  the  accumulation  of  facts,  method 
in  laboratory  administration  should  provide 
for  facilities  for  securing  detailed  information 
on  a  vast  field,  and  for  competent  counsel  from 
those  who  have  a  store  of  specialized  knowl- 
edge. When  the  laboratory  executive's  work 
has  passed  the  one-man  stage,  a  division  of 
labor  comes  about  and  it  is  here  that  he  must 
see  to  it  that  he  surroimds  himself  with  men 
who  are  capable  of  effective  effort — alert,  orig- 
inal investigators  of  initiative  and  leadership. 

An  organized  research  administrative  staff 
should  not  only  result  in  effective  division  of 
labor,  but  also  in  efficient  expenditure  of 
executive  energy,  more  effective  plans,  and 
general  stabilization.  This  can  come  about 
if  there  is  a  pervading  organization  type  of 
mind,  which  "is  conmion  to  those  drilled  in 
systematic  thinking  and  long  inmiersed  in  the 
materials  of  their  particular  vocation.  Such 
a  mind  sees  details,  but  only  as  parts  of  a 
whole;  reaches  generalizations,  but  by  the  in- 
ductive route." 

With  regard  to  the  investigatory  staff,  while 
the  individual  can  exert  only  a  very  small  in- 
fluence except  as  a  member  of  an  organization 
or  institution,  yet  a  research  institution  never 
gains  note  or  influence  except  through  the 
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attainments  and  achievements  of  its  individ- 
ual members.  The  research  department  of  a 
large  industrial  concern  will  be  great  because 
it  has  investigators  on  its  staff  who  possess 
great  originality  and  ability  and  because  its 
director  is  wise  and  far-sighted.  It  is  gen- 
erally conceded  that  the  personal  factor  is 
always  paramount  in  industrial  research,  and 
that»  as  in  every  other  organization,  the  con- 
trol of  men  is  the  real  problem  in  laboratory 
administration. 

A  brief  consideration  of  the  conditions 
favorable  to  both  pure  and  industrial  research 
is  x)ertinent  in  connection  with  any  discussion 
of  the  i)ersonal  organization. 

It  is  particularly  adverse  to  progress  to  re- 
gard able  investigators  as  abnormal  men;  for 
supcessf  ul  research  demands  neither  any  pecul- 
iar conformity  nor  any  peculiar  deformity  of 
mind,  but  it  requires,  rather,  peculiar  normal- 
ity and  unusual  industry  and  patience.  It  is 
little  less  inimical  to  expect  productive  work 
from  those  who  are  absorbingly  preoccupied 
with  other  affairs  than  research;  for  fruitful 
scientific  inquiry  entails,  in  general,  pro- 
longed and  arduotis,  if  not  exhausting,  labor, 
for  which  all  of  the  researcher's  time  is  none 
too  much.  This  is  the  experience  of  the  Car- 
negie Institution  and  all  other  research  organ- 
izations. It  is  only  to  be  expected,  therefore, 
that  those  most  likely  to  produce  important 
results  in  research  are  those  who  have  quali- 
fied for  the  responsibilities  thereof  by  the 
completion  and  publication  of  several  worthy 
investigations,  and  who  are  at  the  same  time 
able  to  devote  the  bulk  of  their  energies  thereto. 
The  productive  researchers  in  our  imiversities 
are  those  who  are  devoting  their  whole  time, 
or  practically  their  whole  time,  to  investi- 
gatory work.* 

Hesearch  should  never  be  allowed  to  fall  into 
the  rut  of  prosaic  routine.  The  personnel  of 
the  investigatory  staff  should  be  maintained  at 

4  As  a  rule,  the  head  professors  of  chemistry  in 
the  larger  universities  are  not  giving  more  than 
three  to  t've  hours  of  lectures  during  the  week, 
the  rest  of  their  time  being  devoted  to  research, 
while  a  number  of  them  have  one  or  more  private 
research  assistants,  besides  the  candidates  for  ad- 
vanced degrees,  doing  research  work. 


the  very  highest  standard  and  all  administra- 
tive plans  should  be  carried  out  with  enthu- 
siasm and  earnestness. 

In  the  research  laboratories  of  manufactur- 
ing plants  the  personal  cooperation  of  the  re- 
search staff  with  the  members  of  other 
branches  of  the  organization  always  proves  an 
important  aid  in  maintaining  interest  in  the 
work  and  is,  in  addition,  mutually  educating.* 
In  particular,  the  research  department  should 
have  an  esprit  de  corps  that  keeps  things  mov- 
ing and  should  lead  the  way  so  strikingly  as  to 
be  apparent  to  all  other  departments  of  the 
corporation.  In  consequence,  mediocrity 
should  never  be  tolerated.  It  should  be  borne 
in  mind,  however,  that  the  research  man  can 
only  accomplish  efficient  work  when  he  is  free 
from  restraint  and  petty  annoyances. 

Cooperation  is  always  contributory  to  suc- 
cess in  a  research  laboratory,  and,  other  con- 
ditions being  equal,  the  valuable  men  are  the 
ones  who  can  and  will  cooperate  with  one 
another.  As  in  business,  men  succeed  only 
as  they  utilize  the  ideas  and  services  of  other 
men.  It  follows,  therefore,  that  the  strength 
of  an  investigatory  staff,  properly  operated, 
should  increase  more  rapidly  than  the  increase 
of  its  numbers,  and  that  a  fraternal  spirit  will 
play  an  important  role  in  the  productiveness 
of  any  research  department. 

The  experience  in  several  of  our  most  suc- 
cessful industrial  research  laboratories  has 
clearly  shown  that  cooperation  between  the 
different  departments  thereof  can  be  ade-  ' 
quately  and  completely  obtained  by  well- 
planned  weekly  conferences  on  the  subjects 
under  study.  While  some  directors  of  indus- 
trial research  hesitate  to  spend  the  time  which 
these  conferences  entail,  it  is  the  opinion  of 
the  subcommittee  that  conferences  of  this  na- 

sln  several  of  our  largest  corporations,  the 
plant  superintendents  make  monthly  reports  to 
the  research  departments,  including  all  ideas  of 
their  own  or  of  their  assistants  which  may  in  any 
way  warrant  investigation.  Then,  too,  the  sales- 
men report  regularly  to  the  research  department 
regarding  the  various  ways  in  which  the  com- 
pany's products  are  used  and  what  substitutes  are 
employed  for  the  company's  products.  Such 
plans  stimulate  closer  thought  and  observation. 
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ture  are  worth  far  more  than  the  time  they 
take. 

THB   SELECTION   AND  TRAININa  OF  STUDENTS   FOR 
INDUSTRIAL  RESEARCH 

Research  leading  to  the  discovery  of  new 
ideas  requires  not  only  intellect  and  training, 
hut  also  initiative  or  genius ;  it  can  come  only 
from  an  individual  who  possesses  unusual  in- 
tuition and  insight  It  follows,  therefore,  that 
there  is  a  scarcity  of  men  gifted  with  the  genius 
for  industrial  research  and  that  it  requires 
much  experience  in  selecting  suitable  men  and 
in  training  them  to  the  desirable  degree  of  effi- 
ciency, after  having  determined  the  particular 
qualities  required. 

The  important  requisites  for  industrial  re- 
search are  often  unconsidered  by  manufac- 
turers, who,  in  endeavoring  to  select  a  research 
diemist,  are  likely  to  regard  every  chemist  as 
a  qualified  scientific  scout.  The  supply  of  men 
capable  of  working  at  high  efficiency  as  in- 
vestigators is  well  below  the  demand;  and 
chemists  having  the  requisites  and  spirit  of  the 
researcher  are  indeed  difficult  to  find  even  by 
those  experienced  in  the  direction  of  research. 
All  research  professors  know  that  the  location 
of  a  skilled  private  assistant — one  who  pos- 
sesses not  only  originality,  but  also  sound 
judgment  and  intellectual  honesty — is  not  easy, 
because  it  frequently  involves  the  gift  of 
prophecy  on  the  part  of  the  searcher.*  It 
has  been  truly  said  that  the  "  seeds  of  great 
discoveries  are  constantly  floating  around  us, 
but  they  only  take  root  in  minds  well  prepared 
to  receive  them." 

On  account  of  the  extraordinary  importance 
of  new  ideas,  particular  emphasis  should  al- 
ways be  laid  upon  finding  and  supporting  bril- 
liant researchers.  Such  individuals  can  best 
be  found  in  the  universities.  The  function  of 
the  university  is  to  work  with  the  beneficent 
idea  of  increasing  the  simi  of  human  knowl- 
edge, and  among  its  most  valuable  products  are 
those  who  will  work  for  the  exercise  of  the  in- 
vestigative instinct  and  the  pleasure  of  over- 
coming difficulties. 

«See  discussion  in  Scienox,  N.  S.,  41  (1915), 
319. 


The  examination  of  the  training  neeessaiy 
for  those  proposing  to  take  up  industrial  re- 
search which  is  common  with  all  scientifically 
trained  men,  is  too  extensive  a  subject  to  be 
discussed  by  the  subcommittee  at  this  time. 
It  is,  however,  'appropriate  to  consider  those 
subjects  in  which  it  seems  desirable  for  the 
prospective  researcher  to  specialize:  reference 
is,  of  course,  had  to  subjects  other  than  those 
required  by  the  average  student  of  the  sciences 
as  distinguished  from  their  industrial  api^- 
cation,  but  the  assumption  is  not  made  that 
what  is  desirable  for  research  work  should  not 
also  be  available  for  alL 

Kesearch  men  frequently  possess  adequate 
training  and  scientific  acumen,  but  fail  in  their 
ability  to  use  it  There  is  no  question  that  the 
element  most  noticeably  lacking  in  the  modem 
graduate  is  resourcefulness.  A  qualified  re- 
search chemist  who  possesses  initiative  is 
usually  a  creator;  but  owing  to  the  neglect  of 
existing  difficulties  in  chemical  pedagogy,  the 
present-day  graduates  of  our  schools  of  chem- 
istry are  too  often  deficient  in  inspiration,  in- 
genuity and  insight. 

The  failure  to  provide  adequate  and  syste- 
matic instruction  in  chemical  literature  is  il- 
lustrative of  this  contention. 

Before  commencing  laboratory  work  upon 
any  problem,  it  is  obviously  necessary  to  digest 
intelligently  the  important  contributions  which 
have  been  made  upon  the  subject  and  to  take 
advantage  of  what  other  workers  have  done  in 
the  same  field.  The  average  graduate  is 
usually  almost  helpless  when  attempting  to  do 
this  and  consequently  reqtdres  close  super- 
vision.   The  main  difficulties  are: 

(a)  He  does  not  know  how  to  go  about  it; 
he  does  not  know  where  to  look  as  the  most 
probable  source;  and  he  is  not  familiar  with 
the  standard  treatises  and  important  journals. 

(h)  He  fails  to  analyze  the  subject  into  its 
factors  and  hence  generally  looks  for  topics 
which  are  too  general.  Because  he  does  not 
find  any  reference  to  the  problem  as  a  whole 
as  he  has  it  in  mind,  he  assumes  that  nothing 
has  been  done  upon  it  and  that  there  is  noth- 
ing in  the  literature  which  will  be  of  aid  to 
him  in  the  investigation.     Were  he  to  sepa- 


Januabt  12,  1917] 


SCIENCE 


37 


rate  his  subject  into  its  essential  parts  and 
then  to  consult  the  literature  on  each  factor, 
he  would  find  considerable  information  which 
he  otherwise  would  miss. 

(c)  He  does  not  critically  digest  the  articles 
under  examination,  but  often  he  makes  only 
a  few  disconnected  quotations  and  fails  to  in- 
terpret the  work  done. 

The  solution  is  to  be  found  in  the  provision 
in  the  chemical  curriculum,  preferably  in  the 
senior  year,  of  a  course  of  lectures  on  the 
literature  of  chemistry,  with  particular  refer- 
ence to  the  character  of  the  writings  and  the 
status  of  the  authors.  The  purpose  of  these 
lectures  should  be  to  present  a  general  sury^ 
of  the  voluminous  literature  and  to  impart  an 
accurate,  systematic  working  knowledge  of 
chemical  bibliography.  A  concurrent  seminar 
should  be  devoted  to  indexing  and  tracing 
chemical  literature,  to  the  cultivation  of  an 
acquaintanceship  with  authorities,  and  to  the 
solution  of  bibliographic  problems. 

The  subcommittee  also  recommends  that 
pedagogic  attention  be  given  to  the  arrange- 
ment of  a  course  of  study  in  the  principles  of 
technical  reporting  and  in  the  criteria  of 
literary  ^cellence  in  the  preparation  of  re- 
ports of  researches  and  professional  reports. 
The  completion  of  such  a  subject,  with  its  ac- 
'compacying  analysis,  practise  and  criticism, 
would  usefully  supplement  the  training  re- 
ceived in  chemical  bibliography  and  would 
develop  a  capability  which  is  much  needed  by 
chemical  graduates. 

It  may  be  noted  in  passing  that,  diuing  the 
academic  year  1914-15,  distinct  courses  in 
chemical  literature  and  in  technical  reporting 
were  established  at  the  University  of  Pitts- 
burgh. Much  success  has  attended  this  peda- 
gogic innovation. 

The  chemical  graduate  of  to-day  is  also 
deplorably  deficient  in  resourcefulness  in  plan- 
ning research.  While  this  is  an  extensive 
subject,  a  research  student  may  be  trained  in 
correct  methods  of  attack,  namely: 

(a)  Analytical  Methods. — ^Almost  all  inves- 
tigations require  analytical  control.  In  no 
feature  of  chemical  work  is  there  more  appar- 


ent an  inability  to  use  the  analytical  training 
which  the  man  has  received. 

(6)  Planning  the  Investigation. — ^Resource- 
fulness in  separating  a  problem  into  its  essen- 
tial factors  and  in  clearly  grasping  the  inter- 
relationship of  these  factors  is  most  important. 
Too  many  men  desire  to  start  in  at  once  and 
solve  the  problem  at  the  first  attempt.  All 
this  might  be  summed  up  in  the  expression 
"methods  of  research.'* 

(c)  Apparatus. — The  subcommittee  has  not 
considered  just  how  a  man  could  be  trained 
to  be  more  resourceftd  in  this  respect,  but  it 
is  surely  a  marked  weakness  in  the  average 
graduate.  While  a  native  cleverness  is  doubt- 
less bom,  and  not  made,  it  ought  to  be  possible 
to  give  the  undergraduate  some  training  in 
the  use  of  his  mental  equipment  in  designing 
and  planning  apparatus  which  is  to  accom- 
plish the  desired  end. 

THB    FACTORS    INVOLVED    IN    THE    PROMOTION    OP 

COOPERATION   BETWEEN    MANUFACTURERS 

AND    THE    UNIVERSITIES'^ 

The  recent  imi)etus  imparted  to  the  research 
activities  in  American  chemical  manufac- 
turing has  materially  altered  the  traditional 
policy  of  industrial  secrecy.  A  striking  illus- 
tration of  this  improvement  is  to  be  found  in 
the  reports  of  the  Industrial  Conferences  held 
at  the  fifty-third  meeting  of  the  American 
Chemical  Society.*  This  change  in  attitude, 
a  natural  result  of  the  appreciation  of  urgent 
action  in  industrial  research,  has  long  been  de- 
sired by  our  universities  and  it  will  undoubt- 
edly result  in  the  extension  of  the  practise  of 
referring  certain  of  the  problems  of  industry 
to  university  laboratories  for  study.  Many 
of  the  numerous  problems  of  chemical  as  well 
as  mechanical  technology  could  be  advantage- 
ously attacked  outside  of  the  plants,  but  some 
central  organization  is  needed  for  securing 
and  properly  distributing  those  problems  which 
are  pressing.    It  is  clear,  however,  that  stable 

sThe  president  of  the  American  Chemical  So- 
ciety has  been  authorized  to  appoint  a  central 
committee  from  representatives  of  the  universities 
and  the  industries  to  study  opportunities  and  to 
make  recommendations  for  cooperation. 

•  See  /.  Ind.  Eng.  Chem.,  8  (1916),  947  et  seq. 
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relations  between  the  universitieB  and  indus- 
trialists will  be  worth  while  only  if  some 
mutual  benefit  can  accrue  there&om.  This 
cooperation  can  therefore  be  most  satisfac- 
torily promoted  by  actively  demonstrating  the 
advantages  of  the  exchange  or  interchange  of 
subjects  for  research,  which  primarily  pre- 
supposes a  reasonable  freedom  from  the  con- 
cealment of  knowledge  which  persistently  ad- 
heres to  all  industrial  research. 

Industrial  research  laboratories  can  be  of 
mutual  aid  by  supplying  advice  and  materials. 
These  laboratories  should  also  publish  reports 
of  investigations  just  as  freely  as  possible  and 
thus,  by  proving  the  utility  of  it,  assist  in  the 
general  scheme  of  the  universities — ^promote 
the  dissemination  of  knowledge. 

In  general,  the  subcommittee  endorses  the 
conclusions  of  the  University  and  Industry 
Committee  of  the  New  York  Section  of  the 
American.  Chemical  Society.'' 


work  what  they  could  do  in  the  way  of  re- 
search work  themselves. 

The  average  person  who  has  to  decide 
whether  his  corporation  will  support  research 
work  can,  in  the  nature  of  things,  know  little 
about  it.  He  desires  either  to  spend  much 
less  than  is  necessary  for  effective  work  or  he 
is  frightened  by  the  size  of  the  expenditure 
which  he  thinks  will  be  necessary.  More 
specific  information  would  enable  him  to  form 
a  truer  idea  as  to  what  he  was  committing 
himself  and  what  he  was  likely  to  get. 

As  far  as  possible,  arrangements  should  be 
made  for  research  institutions  to  have  infor- 
mation as  to  their  work  available  and  to  per- 
suade them  to  give  this  information  freely  to 
inquirers.  It  would  be  a  considerable  step  in 
cooperative  effort  if  all  the  research  institu- 
tions that  can  be  reached  could  be  persuaded 
to  put  information  r^arding  themselves  into 
some  form  so  that  a  comparison  could  be  made. 


THE  PROMOTION  OP  A  BETTER   APPBEqiATION 

OF  RESEAROH 

The  promotion  of  a  better  appreciation  of 
research  by  the  general  public  can  only  be  ob- 
tained by  publicity .•  No  complaint  can  be 
made  of  a  lack  of  this  at  the  present  time. 
The  large  corporations  supporting  industrial 
laboratories  are  themselves  expending  great 
sums  on  gi^ng  publicity  to  their  research 
work.  The  subcommittee  thinks,  however, 
that  though  the  general  public  now  appreciates 
the  value  of  scientific  research,  the  thing  re- 
quired to  increase  the  number  of  laboratories 
is  more  information  as  to  specific  plans  for 
starting  and  running  them.  General  articles 
on  the  advantages  of  research  work  would  be 
very  much  helped  in  carrying  conviction  if 
they  were  accompanied  by  definite  proposals 
telling  manufacturers  of  different  industries 
and  of  different  grades  in  the  size  of  their 

7  See  J.  Ind.  Eng.  Chem.,  8  (1916),  658. 

B  It  is  important  to  mention  here  that  the  Amer- 
ican Chemical  Society  has  under  consideration  the 
publication  of  a  journal  of  popular  chemistry,  a 
periodical  for  which  there  is  a  real  need  because 
of  the  desirability  of  the  proper  dissemination  of 
chemical  information  to  the  public. 


THE    ESTABLISHMENT    OF    STABLE    RELATIONS    BE- 
TWEEN  RESEARCH    INSTITUTIONS    AND   THE 
RESEARCH  DEPARTMENTS  OF  INDUS- 
TRIAL   PLANTS 

The  suggestion  has  been  frequently  made 
that  the  establishment  of  stable  relations  be- 
tween the  types  of  organizations  mentioned 
might  be  effected  if  a  small  group  of  selected 
representatives  thereof  could  arrange  to  conf^ 
at  regular  times.  After  consideration,  the 
subcommittee  recommends  the  formation  of 
an  association  of  research  institutions,  that  is, 
an  association  of  all  those  bodies  engaged  in 
scientific  and  scientific  industrial  research, 
including  such  organizations  as  the  research 
laboratories  of  Harvard  University,  the  Massa- 
chusetts Institute  of  Technology,  and  other 
educational  institutions,  the  Oamegie  Insti- 
tution laboratories,  the  Mellon  Institute  of 
Industrial  Research,  and  the  research  labora- 
tories of  the  corporations  which  are  conduct- 
ing a  certain  amount  of  research  of  scientific 
importance.  Undoubtedly,  an  association  of 
this  nature  would  meet  with  satisfactory  sui>- 
port  and  it  would  eventually  prove  an  impor- 
tant factor  in  improving  the  methods  of  re- 
search organization. 
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Stable  relations  between  various  research 
organizations  will  be  worth  while  only  if  some 
mutual  benefits  can  accrue.  These  can  be 
brought  about  by  an  exchange  or  interchange 
of  '^  commodities/'  such  as — 

(a)  Subjects  for  research. 

(h)  Special  facilities  for  extraordinary  con- 
ditionSy  such  as  extreme  pressures,  extremes  of 
temperatures,  etc. 

(c)  Special  pieces  of  expensive  apparatus. 

(d)  Helpful  ideas  on  research  already  in 
progress. 

(e)  Candidates  for  employment. 

This  presupposes  a  freedom  from  the  secrecy 
which  still  surrounds  the  industrial  research 
of  certain  organizations.  Undue  secrecy  is 
unnecessary  and  unwise,  but  it  is  only  in  those 
cases  where  publicity  is  compatible  with  indus- 
trial progress  that  full  cooperation  between 
the  universities  and  the  industries  can  be 
effected. 

A    COMPARATIVE    STUDY    OF    INVESTIGATIONAL 

ACTIVITIES 

This  study  would  be  distinctly  worth  while, 
but  before  the  initiation  of  such  a  movement 
there  must  first  be  established  more  mutual 
confidence  than  now  exists.  A  comparative 
study  of  this  kind  would  be  very  difficult  and 
would  necessitate  the  exx>enditure  of  much 
tima  Probably  such  information  could  be 
secured  by  obtaining  the  reports  regarding  the 
industrial  research  laboratories  in  operation, 
and  there  is  no  reason  why  a  suitable  ques- 
tionnaire could  not  be  prepared  and  distrib- 
uted, in  order  to  obtain  information  regard- 
ing research  conditions  and  comparative  data 
relating  to  the  organizations  maintaining  labo- 
ratories. 

It  would  be  very  useful  indeed  to  have 
available  a  yearbook  pertaining  to  research 
laboratories,  with  the  following  lines  of  infor- 
mation :  institutions,  organizations  or  concerns 
supporting  them,  approximate  purpose  of  labo- 
ratory, divisions  of  science  represented  therein, 
manufacturing  facilities  directly  associated 
therewith,  approximate  annual  expenditure  for 
maintenance  of  research,  number  of  and  par- 
ticulars relating  to  the  training  of  the  mem- 


bers of  the  investigatory  staff,  and,  finally,  a 
list  of  the  scientific  publications  for  the  past 
year.  Such  a  book  might  also  advantageously 
include  mention  of  the  special  equipment  of 
the  laboratories  imlikely  to  be  possessed  by 
every  similar  institution. 

The  National  Research  Council,  through  its 
committee  on  research  in  educational  institu- 
tions, could  well  arrange  to  have  some  one 
whose  sole  duty  it  was  to  coordinate  the  work 
in  university  laboratories  with  reference  to 
general  or  national  welfare.  While  any  at- 
tempt which  may  be  made  by  a  national  soci- 
ety or  association  to  secure  cooperation  be- 
tween industrial  and  institutional  laboratories 
will  invariably  encoimter  the  difficulty  of  in- 
vested interests,  an  organization  with  govern- 
mental support  might  accomplish  much  fruit- 
ful research  work  through  institutions  of  learn- 
ing and  in  such  a  way  that  this  would  be  of 
material  benefit  to  the  institutions  concerned, 
as  well  as  to  the  nation. 

R.  F.  Bacon, 

Chairman, 
C.  E.  K.  Mbes, 
W.  H.  Walker, 
M.  C.  Whitaker, 

W.  R.  Whitney 
PrrrsBUBOH,  Pa., 
December  15,  1916 


SCIENTIFIC  EVENTS 

THE  CONTROL  OF  TUBERCULOSIS  IN  FRANCE 

Governor  WHiriiAN,  of  New  York,  has 
granted  Dr.  Hermann  M.  Biggs,  state  health 
commissioner,  leave  of  absence  to  go  to  France, 
at  the  request  of  the  Rockefeller  Foundation, 
to  conduct  an  organized  campaign  to  combat 
the  spread  of  tuberculosis  among  noncombat- 
ants.  In  a  letter  to  Governor  Whitman,  Mr. 
Jerome  D.  Greene,  secretary  of  the  foundation, 
wrote: 

For  some  time  past  our  representatives  in 
France  have  been  much  impressed  by  the  need  of 
effective  measures  for  the  relief  and  control  of 
tuberculosis.  A  number  of  voluntary  American 
agencies  in  France  have  exerted  themselves  with 
great  zeal  to  arouse  the  sympathy  of  the  American 
public  and  to  do  what  could  be  done  to  provide 
hospital  care  for  the  more  urgent  cases  that  have 
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come  under  observation.  A  committee  of  French 
citizens  has  also  been  organized  in  close  coopera- 
tion with  the  govemment,  and  appeals  have  been 
made  to  us  on  behalf  of  the  work  undertaken  by 
this  committee. 

In  response  to  the  appeals  we  have  received,  our 
representatives  have  made  a  careful  preliminary 
study  of  the  situation,  and  the  trustees  of  the 
Bockefeller  Poundation  have  been  so  impressed 
with  the  gravity  of  the  need  that  they  have  de- 
cided to  take  steps  to  ascertain  definitely  the  lines 
along  which  American  sympathy  and  generosity 
can  be  made  most  effective.  With  this  end  in  view, 
they  have  sought  to  find  the  man  who  in  all  the 
country  was  best  qualified  both  as  a  physician  and 
as  a  public  health  administrator  to  study  the 
situation  in  France  and  to  determine  the  lines 
along  which  help  could  best  be  given. 

They  have  had  no  difficulty  in  making  up  their 
minds  that  Dr.  Herman  M.  Biggs  was  the  man 
whose  character  and  attainments  best  fulfilled  the 
requirements  of  the  case.  They  realized  that  it 
would  be  asking  a  great  deal  of  Dr.  Biggs  to  make 
the  sacrifice  involved  in  a  visit  to  France,  and  that 
the  state  of  New  York  had  the  first  claim  on  his 
services.  They  felt,  however,  that  if  it  should  be 
the  happy  result  of  Dr.  Biggs 's  going  to  France 
that  the  benefits  of  his  long  and  wonderfully  fruit- 
ful service  in  New  York  could  be  availed  of  in  the 
organization  of  the  campaign  in  that  country,  the 
effect  in  terms  of  human  welfare  would  be  so  large 
and  far-reaching  as  to  constitute  a  very  strong 
claim  both  on  his  public  spirit  and  upon  the  gen- 
erosity of  the  state  of  New  York. 

During  Dr.  Biggs's  absence  Dr.  Linsly  B. 
Williams,  deputy  commissioner,  will  be  acting 
commissioner;  Dr.  Matthias  Nicoll,  Jr.,  now 
secretary  of  the  board,  will  be  acting  deputy 
commissioner,  and  Dr.  John  A.  Smith,  at  pros- 
ent  sanitary  supervisor,  will  act  as  secretary. 

THE  NATIONAL   PARKS   CONFERENCE 

Under  the  auspices  of  the  National  Park 
Service  of  the  Department  of  the  Interior 
there  was  held  in  the  auditorium  of  the  New 
National  Museum,  Washington,  D.  C,  on  Jan- 
uary 2,  3,  4,  6  and  6,  1917,  a  National  Parks 
Conference,  at  which  many  important  papers 
and  lectures  were  presented.  The  program 
included : 

Our  National  Parks:  Franklin  K.  Lane,  secre- 
tary  of   the   interior;    Senator   Beed   Smoot,   of 


Utah;  Bepresentative  Scott  Ferris,  of  Oklahoma; 
Bepresentative  Irvine  L.  Lenroot,  of  Wisconsin; 
Carl  Vrooman,  assistant  secretary  of  agricolture; 
Enos  Mills. 

Canadian  National  Parks:  J.  B.  Harkin,  com- 
missioner of  Dominion  Parks,  department  of  the 
interior,  Canada. - 

The  Public  and  the  National  Parks:  Huston 
Thompson,  Jr.,  fusistant  attorney  general. 

University  Classes  in  the  National  Parks:  Pro- 
fessor E.  M.  Lehnerts,  of  the  University  of  Minne- 
sota. 

Public  Schools  and  the  National  Parks:  Phil- 
ander P.  Claxton,  U.  S.  Commiasioner  of  Educa- 
tion. 

National  Parks  as  a  Scientific  Asset:  Dr. 
Charles  D.  Walcott,  secretary,  Smithsonian  Insti- 
tution. 

Teaching  by  Picture:  Gilbert  H.  Grosvenor, 
editor.  National  Geographic  Magasine, 

The  Painter  and  the  National  Parks:  William  H. 
Holmes,  head  curator.  National  (Gallery  of  Art. 

The  Photographer  and  the  National  Parks :  Fred 
H.  Baser. 

National  Forests  and  National  Parks  in  Wild 
Life  Conservation:  Henry  S.  Graves,  forester  and 
chief,  Forest  Service. 

The  Yellowstone  Elk  Herds:  E.  W.  Nelson, 
chief  of  the  Bureau  of  Biological  Survey. 

Future  of  the  Antelope:  E.  Lester  Jones,  super- 
intendent. Coast  and  Geodetic  Survey. 

National  Monuments  db  Wild  Animal  Sanctua- 
ries: T.  S.  Palmer,  asaistant  in  charge  of  Ghune 
Preservation,  Bureau  of  Biological  Survey. 

Colossus  of  Canyons:  Bepresentative  Simeon  D. 
Fees,  of  Ohio. 

The  Survey's  Contribution  to  the  National  Park 
Movement:  Dr.  George  Otis  Smith,  director,  U.  S, 
Geological  Survey. 

The  Problem  of  the  Greater  Sequoia:  Bepre- 
sentative Frederick  H.  Gillett,  of  Massachusetts. 

Perhaps  Our  Greatest  National  Park:  Enos 
Mills. 

The  Tehipite  Valley  and  Kings  Canyon:  Bobert 
Sterling  Yard. 

The  Top  of  America — Mount  Whitney:  Emerson 
Hough. 

A  FRENCH  NATIONAL  PHYSICAL  LABORATORY 

The  question  of  national  laboratories  of 
scientific  research  has  been  brought  forward 
recently  in  France.  In  the  Comptes  rendus 
of  the  Academy  of  Sciences  for  November  13, 
as  summarized  in  Nature,  is  a  preliminary 
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report  by  a  committee  composed  of  MM.  Jor- 
dan, Lippmann,  Emile  Picard,  d'Arsonyal, 
Haller,  A.  Lacroiz,  Tisserand  and  Le  Chatelier 
on  this  question.  It  is  i)ointed  out  that  all 
the  great  industrial  nations  i>ossess  national 
laboratories  of  scientific  research,  systematically 
directed  towards  the  study  of  technical  prob- 
lems. The  National  Physical  Laboratory  in 
England,  the  Bureau  of  Standards  and  the 
Carnegie  Institution  in  the  United  States,  the 
Physikalische  Beichsanstalt  and  the  institutes 
founded  by  the  Wilhelm  Gesellschaft  in  (Ger- 
many are  given  as  examples.  France  has  no 
corresponding  institution,  and  after  a  full 
discussion  of  the  questions  of  control,  staff, 
and  work  to  be  done,  the  following  resolution 
was  unanimously  carried: 

The  Academy  of  Sciences,  convinced  of  the  ne- 
cessity of  organizing  in  Prance,  in  a  systematic 
manner,  certain  scientific  researches,  expresses  its 
wish  that  a  National  Physical  Laboratory  should 
be  started,  for  the  prosecution  of  scientific  re- 
searches useful  to  the  progress  of  industry.  As  in 
other  countries,  this  laboratory  would  be  placed 
under  the  control  and  direction  of  the  Academy 
of  Sciences. 

On  November  27  this  question  was  further 
considered  by  the  academy,  and  it  was  sug- 
gested that  the  general  direction  of  the  labo- 
ratory should  be  entrusted  to  a  coimcil,  one 
half  of  the  members  to  be  nominated  by  the 
academy,  one  quarter  representatives  of  the 
state  departments,  and  the  remaining  quarter 
delegated  by  the  principal  industrial  interests. 
Certain  existing  state  laboratories  might  be 
affiliated  to  the  national  laboratory.  A  con- 
siderable grant  for  establishment  and  mainte- 
nance will  be  necessary. 

DEDICATION  OF  THE  NEW  YORK  STATE 

MUSEUM 

Although  the  New  York  State  Museum  at 
Albany  has  been  open  to  the  public  for  some 
months  past,  it  seemed  wise  to  the  regents  of 
the  university  to  bring  the  public  into  closer 
touch  with  the  new  museum  by  formal  dedi- 
catory exercises.  These  took  place  in  the 
chancellors'  hall  of  the  education  building  at 
Albany  on  the  afternoon  and  evening  of  Fri- 
day, December  29.  The  afternoon  exercises 
consisted  of  a  series  of  addresses  from  eminent 


speakers,  each  representing  a  special  phase  of 
commimity  interest  in  the  museum.  The  Hon- 
orable Charles  B.  Alexander,  chairman  of  the 
r^ents  committee  of  the  State  Museum,  pre- 
sided, and  the  speakers  were  President  John 
H.  Finley  on  behalf  of  the  university  and  the 
educational  system  of  the  state;  Senator  Henry 
M.  Sage  on  behalf  of  the  state  government; 
Doctor  Francis  Lynde  Stetson  on  behalf  of  the 
people;  the  Honorable  Charles  D.  Walcott, 
speaking  as  a  representative  of  science  in  its 
broadest  sense,  and  Director  John  M.  Clarke 
on  behalf  of  the  museum. 

In  the  evening  the  principal  address  was  by 
Colonel  Theodore  Eoosevelt,  who  spoke  imder 
the  title  "Productive  Scientific  Scholarship,*' 
and  gave  an  interesting  sx>eech  to  a  large  audi- 
ence. Colonel  Roosevelt  was  introduced  by 
Governor  Charles  S.  Whitman,  who  very 
happily  set  forth  the  value  of  the  research 
work  of  the  scientific  corps  attached  to  the 
museum.  The  evening  exercises  were  felic- 
itous and  successful  throughout,  and  were  fol- 
lowed by  a  reception  in  the  halls  of  the  mu- 
seum. Colonel  Boosevelt's  address  on  this 
occasion,  or  the  part  of  it  that  related  espe- 
cially to  his  scientific  theme,  has  been  already 
printed  in  Science,  and  all  the  addresses  of 
the  occasion  will  be  published  as  a  bulletin  of 
the  university. 


SCIENTIFIC  NOTES  AND  NEWS 

Professor  Frank  D.  Adams,  of  McGill  Uni- 
versity, has  been  elected  president  of  the  Geo- 
logical Society  of  America.  Dr.  Charles  P. 
Berkey,  of  Columbia  University,  continues  as 
acting  secretary,  in  the  absence  in  the  Arctic 
regions  of  Dr.  E.  O.  Hovey. 

Officers  of  the  Mathematical  Association 
of  America  elected  at  the  New  York  meeting, 
on  December  29,  are:  President,  Florian 
Cajori,  Colorado  College;  Vice-presidents, 
Oswald  Veblen,  Princeton  University,  and  D. 
N.  Lehmer,  University  of  California;  Secre- 
tary-treasurer, W.  D.  Cairns,  Oberlin  College; 
Members  of  the  Council  to  serve  until  Janu- 
ary, 1920:  E.  R.  Hedrick,  University  of  Mis- 
souri; Helen  A.  Merrill,  Wellesley  College; 
R.  E.  Moritz,  University  of  Washington ;  D.  E. 


42 


SCIENCE 


[N.  8.  Vol.  XLV.  No.  1160 


Smith,  Columbia  University;  Member  of  the 
Council  to  take  the  place  of  Florian  Cajori 
(elected  president) :  E.  V.  Huntington,  Har- 
vard University. 

Db.  F.  W.  Taussig,  professor  of  political 
economy  at  Harvard  University,  is  reported 
to  have  accepted  the  chairmanship  of  the 
tariff  commission  created  by  the  present  con- 
gress. 

The  title  of  emeritus  professor  of  physics  in 
the  University  of  London  has  been  conferred 
by  the  senate  on  Dr.  F.  T.  Trouton,  who  held 
the  Quain  chair  of  physics  until  1915. 

Db.  a.  Yebsin,  director  of  the  Pasteur  Insti- 
tute of  Indo-China,  has  been  awarded  the 
Lasserre  prize  for  the  present  year  for  his  work 
on  anti-plague  serum. 

PfiiVAT-DozENT  J.  Kyble,  of  the  University 
of  Vienna,  has  been  awarded  $200  by  the  Aus- 
trian Academy  of  Sciences  to  continue  his 
experimental  researches  on  leprosy. 

Mb.  William  Qbunow,  eighty-seven  years 
old,  who  was  for  thirty-six  years  custodian  of 
the  United  States  Military  Academy  Observa- 
tory at  West  Point  and  a  skiUed  instrument- 
maker,  died  on  January  5. 

A  coBBESPONDENT  writcs  that  Mr.  Orville 
Wright  has  moved  into  his  recently  completed 
laboratories  at  Dayton,  Ohio.  The  death  of 
Wilbur  Wright  a  year  ago  caused  the  suspen- 
sion of  work  on  the  problems  of  aviation  for 
a  time.  But  in  November  Mr.  Wright  re- 
sumed flying  at  his  aviation  field  and  dropped 
his  experiments  only  when  the  winter  weather 
interfered.  Mr.  Wright  states  that  there  are 
certain  experiments  having  to  do  with  the 
theoretical  side  of  aeronautics  which  the 
Wright  brothers  had  made  prior  to  1906.  They 
gave  up  experimentation  for  flying.  One  of 
the  experiments  with  which  Orville  Wright 
will  busy  himself  is  the  wind  funnel.  He 
began  observing  the  effect  of  wind  currents  on 
plane  surfaces  early  in  the  year.  As  soon  as 
spring  comes,  Mr.  Wright  will  begin  flying 
again  at  his  aviation  fleld  and  will  continue 
his  experiments  in  the  new  laboratories. 

Pbofessob  Fbedebice  £.  Bbeithut,  of  the 
department  of  chemistry  of  the  College  of  the 
City  of  New  York,  has  issued  a  report  to  the 


New  York  Section  of  the  American  Chemical 
Society,  urging  a  statistical  investigation  of 
the  chemists  of  the  United  States  so  that  the 
conditions  of  employment  and  opportunities  for. 
young  men  entering  the  profession  may  be 
ascertained.  The  committee,  appointed  by 
Dr.  J.  Merrit  Matthews,  chairman  of  the  New 
York  Section,  consists  of  Professor  Frederick 
£.  Breithut,  chairman;  Elwood  Henrick, 
Bemhard  C.  Hesse  and  Otto  H.  EHein. 

Db.  Eichabd  M.  Peabce,  the  John  Herr 
Musser  professor  of  research  medicine  in  the 
University  of  Pennsylvania  and  adviser  in 
medical  education  to  the  International  Health 
Board  of  the  Kockefeller  Foundation,  sails 
on  January  15  for  Argentina  and  Uruguay 
to  study  medical  conditions  in  these  countries. 

A  OBAKT  of  $250  has  been  made  by  the  C.  M.  ^ 
Warren  Committee  of  the  American  Academy 
of  Arts  and  Sciences  to  Professor  £.  L.  Mark, 
of  Harvard  University,  for  the  investigation 
of  certain  properties  of  sea  water  at  the  Ber- 
muda Islands. 

The  Association  of  Military  Surgeons  of 
the  United  States  has  announced  the  results  of 
the  Henry  S.  Wellcome  prize  competition. 
Capt.  Mahlon  Ashford,  of  the  Army  Medical 
Corps,  who  wrote  on  "  The  Organization  of 
Medical  Officers,"  was  awarded  a  gold  medal 
and  $300.  A  silver  medal  and  $200  was 
awarded  to  Assistant  Surgeon-G«neral  W.  0. 
Hucker,  of  the  Public  Health  Service,  whose 
essay  was  entitled:  ''The  Influence  of  the 
European  War  on  the  Transmission  of  the  in* 
fections  of  Disease." 

Undeb  the  Herter  Foundation  the  faculty 
of  the  University  and  Bellevue  Hospital  Med- 
ical College  announces  five  lectures  by  Pro- 
fessor Archibald  B.  Macallum,  of  the  Univer- 
sity of  Toronto,  on  "  The  Distribution  of  In- 
organic Compounds  in  Animal  and  Vegetable 
Tissues  and  the  Forces  that  determine  it." 
These  lectures  began  January  8,  at  4  o'clock, 
at  the  Carnegie  Laboratory,  and  will  continue 
daily  at  the  same  hour. 

Db.  Fobest  Ray  Moulton,  professor  of  as- 
tronomy in  the  University  of  Chicago,  will 
give  in  February,  five  lectures  at  Western  Re- 
serve University  on  the  MacBride  Foundation. 
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We  learn  from  Nature  that  a  fund  is  being 
raised  to  purchase  the  very  valuable  scientific 
library  of  the  late  Professor  Silvanus  Thomp- 
son and  to  present  it  to  the  Institution  of  Elec- 
trical Engineers  as  a  memorial  of  his  life  and 
work,  the  library  to  be  accessible  to  the. public 
on  the  same  conditions  as  the  Konalds  Li- 
brary. Those  who  wish  to  subscribe  to  this 
fund  or  to  have  further  information  regarding 
it  are  requested  to  communicate  with  Mr.  W. 
M.  Mord^,  82  Victoria  Street,  London,  S.W. 

A  CORRESPONDENT  writes :  "  Li  the  death,  on 
December  2,  of  Dr.  Herbert  Armistead  Sayre, 
professor  of  mathematics  and  sometime  pro- 
fessor of  physics  at  the  University  of  Alabama, 
there  passed  a  true  gentleman,  and  thousands 
of  bis  past  students  will  ever  keep  within  their 
hearts  a  warm  appreciation  of  his  kindly 
friendliness  and  sterling  worth." 

The  death  is  announced  of  Mr.  William 
Ellis,  F.R.S.,  in  his  eighty-ninth  year.  Mr. 
Ellis  was  formerly  superintendent  of  the  Mag- 
netical  and  Meteorological  Branch  of  the 
Boyal  ObsOTvatory,  Greenwich.  He  joined 
the  Observatory  in  1841,  and  was  attached  to 
the  astronomical  department  until  1874,  hav- 
ing during  the  preceding  eighteen  years  been 
in  charge  of  the  chronometric  and  electric 
branch. 

Dr.  Batmond  Tripier,  former  professor  of 
pathologic  anatomy  at  the  Lyons  School  of 
Medicine,  has  died  at  the  age  of  seventy-eight 
years. 

Word  has  come  to  this  country  of  the  death 
on  the  battlefield  at  Artois,  France,  on  Sep- 
tember 15,  1916,  of  Dr.  Bernard  Collin,  of  the 
staff  of  the  zoological  station  of  the  Univer- 
sity of  Montpelier,  situated  at  Cette.  Dr. 
Collin  had  made  a  brilliant  record  by  his  re- 
searches on  the  cytology  of  the  Suctoria  and 
was  regarded  as  one  of  the  most  promising  of 
the  younger  protozoologists  of  France. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  University  of  Cincinnati  has  received 
by  the  will  of  Francis  H.  Baldwin,  of  Cincin- 
nati, a  bequest  of  approximately  $675,000  for 
the  unsi)ecified  uses  of  the  university. 


Jefferson  Medical  College  at  Philadelphia 
has  received  a  gift  of  $150,000  from  Miss  Anna 
J.  Magee  to  endow  the  Magee  professorship  for 
the  practise  of  medicine  and  clinical  surgery, 
now  held  by  Professor  Thomas  McCrae.  Dur- 
ing the  year,  the  college  has  received  $100,000 
from  Daniel  Baugh  to  establish  the  provost 
professorship  of  therapeutics,  held  by  Dr. 
Hobart  A.  Hare,  and  an  equal  sum  from 
friends  of  the  college  to  endow  the  Samuel  D. 
Gross  professorship  of  surgery,  held  by  Dr.  J. 
Chalmers  Da  Costa.  It  is  understood  that 
these  gifts  are  intended  to  make  unnecessary 
the  merging  of  the  Jefferson  Medical  College 
with  the  Medical  School  of  the  University  of 
Pennsylvania. 

The  board  of  trustees  of  the  Emma  Willard 
School,  Troy,  N.  Y.,  announces  that,  continu- 
ing her  benevolence  toward  this  school  and  the 
new  Kussell  Sage  College  of  Practical  Arts, 
Mrs.  Kussell  Sage  has  given  $250,000  toward 
the  advancement  of  the  work  of  this  latter 
institution,  the  only  requirement  being  that 
the  money  so  given  should  be  used  the  same 
way  as  the  original  gift  of  a  like  amount  a 
year  ago  to  establish  the  college. 

Friends  of  the  University  College  of  Wales, 
Aberystwyth,  have  expressed  their  intention  of 
contributing  £100,000  to  the  funds  of  the  col- 
lege, subject  to  a  reservation  of  their  right  to 
make  proposals  to  the  council  as  to  either  the 
capital  or  the  income. 

Harold  Yeatch  Bozell,  £.£.,  director  of  the 
University  of  Oklahoma  Electrical  Engineer- 
ing School,  is  temporarily  serving  on  the  Shef- 
field Scientific  School  faculty  of  Yale  Uni- 
versity. Dr.  Alois  Francis  Kovarik  has  been 
appointed  assistant  professor  of  physics  in 
the  school. 

Mr.  F.  R.  Griffith,  Jr.,  A.M.  of  Washing- 
ton University,  who  has  been  research  assistant 
in  physiology  at  Tulane  University,  has  been 
elected  assistant  professor  of  biology  at 
Southern  Methodist  University,  Dallas,  Texas. 

Dr.  H.  a.  L.  Fisher,  vice-chancellor  of 
Sheffield  University,  has  been  appointed  presi- 
dent of  the  Board  of  Education  in  the  new 
British  cabinet. 
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DISCUSSION  AND  CORRESPONDENCE 

A  CASE  OF  SYNCHRONIC  BEHAVIOR  IN 

PHALANQIDA 

A  RECENT  article  in  this  journal  by  Wallace 
Craig  on  "  Synchronism  in  the  Ehythmic 
Activities  of  Animals  "  recalls  to  mind  an  ob- 
servation that  I  made  near  Austin,  Texas,  in 
1909.  At  the  time  of  the  observation  I  made 
some  field  notes  from  which  the  following  de- 
scription is  taken. 

While  engaged  in  hunting  various  species 
of  rock  lizards  I  located  a  vast  colony  of 
**  harvestmen/'  which  I  identified  as  belonging 
to  the  genus  Liohunum,  resting  during  the 
day  on  the  under  side  of  an  overhanging  shelf 
of  rock  on  a  precipitous  hillside.  In  a  some- 
what circular  area  of  nearly  five  feet  in  diam- 
eter the  harvestmen  were  packed  closely  to- 
gether in  almost  unbelievable  numbers.  I  esti- 
mated that  there  were  between  one  and  two 
thousand  in  the  colony.  When  I  first  saw 
them  they  were  all  hanging  from  the  ceiling, 
as  it  were,  i>erfectly  motionless,  but  when  I 
came  within  about  six  feet  of  them  they  began 
a  curious  rhythmic  dance.  Without  changing 
their  foot-holds  they  raised  their  bodies  up  and 
down  at  the  rate  of  about  three  times  a  sec- 
ond, and,  curiously  enough,  the  movement  of 
the  entire  lot  was  in  the  most  perfect  unison. 
This  performance  was  kept  up  for  over  a 
minute  and  then  stopped  gradually  as  though 
from  exhaustion.  I  then  poked  a  few  of  the 
nearest  individuals  with  a  stick  and  these 
immediately  resumed  the  rhythmic  up-and- 
down  movement,  which  spread  quickly  over 
the  whole  group,  but  died  down  in  less  than 
half  a  minute.  When  I  once  more  stirred  up  a 
few  individuals  they  gave  a  few  rhythmic  re- 
sponses, which  stirred  the  whole  colony  again, 
but  only  slightly.  After  this  a  number  of  indi- 
viduals began  to  crawl  about  and  it  was  no 
longer  possible  to  stimulate  the  rhythmic 
behavior. 

When  the  colony  was  first  seen  it  was  noted 
that  the  long  legs  of  neighboring  individuals 
were  closely  interlocked  and  this  mechanism 
was  sufficient  to  accoimt  for  the  transmission 
of  stimuli  from  one  part  of  the  colony  to  an- 
other. It  should  be  noted  especially  that  the 
rhsrthm  was  not  perfectly  synchronous  at  the 


beginning,  but  became  so  after  a  few  seconds. 

Possibly  synchronic  flashing  in  fire-fiies  may 
be  explained  as  the  result  of  a  somewhat  sim- 
ilar transmission  of  stimuli.  One  fiash  stimu- 
lates others,  which  at  first  might  lag  slightly; 
but  soon  a  synchronism  is  built  up  in  a  limited 
region,  such  as  one  bush  or  one  tree.  Such  a 
synchronism  might  be  transmitted  to  a  whole 
field. 

It  would  be  interesting  to  know  whether  any 
other  naturalist  has  observed  the  type  of  be- 
havior herewith  described  for  the'Phalangids. 


H.  n.  Newman 


TJnivxbsitt  or  Ghigaoo 


the  supposed  synchronal  flashing  op 

fireflies 

I  WAS  very  much  interested  in  reading  the 
article  by  H.  A.  Allard,  entitled  "The  Syn- 
chronal Flashing  of  Fireflies,''  which  api)eared 
in  Science,  November  17,  1916.  Some  twenty 
years  ago  I  saw,  or  thought  I  saw,  a  synchronal 
or  simultaneous  flashing  of  fireflies  (Lampy- 
ridae).  I  could  hardly  believe  my  eyes,  for 
such  a  thing  to  occur  among  insects  is  cer- 
tainly contrary  to  all  natural  laws.  However, 
I  soon  solved  the  enigma.  The  apparent  phe- 
nomenon was  caused  by  the  twitching  or  sud- 
den lowering  and  raising  of  my  eyelids.  The 
insects  had  nothing  whatsoever  to  do  with  it 
Many  times  in  the  past  twenty  years  I  have 
proved  that  my  solution  was  correct. 

Philip  Laurent 
trimmed  magazines  and  efficiency 

EXPERTS 

To  THE  Editor  of  Science:  I  have  been 
reading  your  article  on  page  13  of  Science 
for  January  5  entitled  "  Science  and  the  Oost 
of  Paper"  and  am  very  sorry  that  the  price 
of  paper  has  increased  to  such  an  extent  that 
you  have  to  make  a  material  change  in  Sci- 
ence. I  understand  your  position  and  am  not 
objecting  the  slightest  to  what  you  are  doing; 
but  I  do  want  to  make  a  protest  against  this 
popular  efficiency  humbug,  because  it  seems 
to  me  that  people  are  running  the  efficiency 
matter  into  the  ground.  It's  all  nonsense  for 
any  efficiency  expert  to  say  that  the  opening 
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of  SoiENOS  by  hand  cost  scientific  men  $10,000 
per  year.  Of  course  it  might  if  men  sat 
down  and  oi)ened  the  magazine  and  then  after- 
wards read  it  through,  but  I  have  always  found 
that  I  got  more  out  of  an  unopened  magazine 
than  an  opened  one,  because  I  would  more 
carefully  examine  a  magazine  that  I  had  to 
open  than  one  that  was  opened;  because,  as  I 
opened  it,  I  either  read  the  magazine,  or  if  I 
didn't  want  to  read  the  articles,  got  a  rough 
idea  of  them  as  I  opened  the  magazine,  and 
for  that  reason  whenever  possible  I  try  to  get 
an  unopened  magazine. 

We  are  losing  in  this  nonsense  regarding  effi- 
ciency a  good  deal  of  the  human  interest  in 
men  in  our  employ  and  it's  a  great  question 
to  my  mind  if  efficiency  is  not  doing  more 
damage  than  good.  H.  P. 

[The  editor  shares  to  a  certain  extent  his 
correspondent's  prejudice  against  trimmed 
magazines  and  efficiency  experts.  An  un- 
trimmed  journal  looks  as  if  it  were  waiting  for 
careful  reading  and  the  binder;  a  trimmed  one 
for  a  hasty  glance  and  the  waste-paper  basket. 
This,  however,  is  a  matter  of  association, 
which  is  already  changing  with  general  usage. 
Trimmed  magazines  and  efficiency  experts 
have  apparently  arrived.  We  must  get  used  to 
the  one  and  treat  the  other  with  discretion.] 


SCIENTIFIC  BOOKS 

Die  Kultur  der  Oegenwart.  Herausgegeben 
von  Paul  HnmEBERO.  Teil  HI.,  Abtlg.  m. 
Physik,  S762.  Teubner,  1916. 
During  the  past  two  years  much  has  been 
written  about  Kultur.  There  has  been  a  tend- 
ency in  the  Engli8h-si)eaking  world  to  identify 
it  with  "culture,"  a  term  which  with  us  is 
variously  defined.  Whije  our  dictionaries  may 
give  as  the  equivalents  of  culture  the  follow- 
ing: knowledge,  development,  the  training  of 
the  mind,  the  intellectual  side  of  civilization 
— ^the  more  common  use  of  the  English  word  is 
associated  with  refinement,  taste,  manners.  It 
is  this  common  meaning  which  leads  Stephen 
Leacock  to  si>eak  of  a  cultiured  man  as  "one 
who  has  acquired  a  silk  hat  and  the  habit  of 
sleeping  in  pyjamas."  Associating  culture 
with  refinement  we  generally  think  of  it  as 


denoting  knowledge  of  fine  arts,  of  music, 
literature,  languages,  especially  ancient  lan- 
guages. Indeed,  John  Bright  complained  that 
the  only  necessary  qualification  of  a  cultured 
man  was  that  he  possess  a  smattering  of  two 
dead  languages,  Latin  and  Greek.  Gradually, 
however,  we  are  getting  away  from  identifying 
culture  with  a  knowledge  chiefly  of  languages, 
living,  dead  and  half  dead,  with  taste  and 
manners,  and  are  coming  to  view  it  as  ^that 
complex  whole  which  includes  knowledge, 
belief,  art,  morals,  law,  custom  and  any  other 
capabilities  and  habits  acquired  by  man  as  a 
member  of  society."  In  this  view  we  are 
approaching  the  idea  of  "  Kultur  "  as  set  forth 
in  this  volume  and  its  companions  in  the 
series.  In  x>as8ing  it  should  be  noted  that  even 
among  Germans  there  are  a  variety  of  views 
concerning  "Kultur."  Professor  MtLnster- 
berg  defines  it  as  "the  consciousness  of  na- 
tionalism, the  subordination  of  the  individual 
to  the  national  ideal."  But  if  one  desires  to 
ascertain  the  meaning  of  "Kultur"  as  here 
set  forth,  one  should  read  the  760  pages  of 
this  volume  which  is  concerned  only  with 
physics.  One  then  should  survey  the  contents 
.  of  the  other  fifty-seven  volumes  of  the  "  Kul- 
tur "  series. 

The  fifty-eight  volumes  comprising  "Die 
Kulture  der  Gegenwart"  are  divided  as  fol- 
lows: fourteen  are  devoted  to  religion,  philos- 
ophy, literature,  music,  art;  ten  to  history, 
economics,  the  political  and  social  sciences; 
nineteen  to  mathematical,  natural  and  med- 
ical sciences;  fifteen  to  technical  sciences. 

In  the  volume  under  review  there  is  pre- 
sented the  philosophical  evolution  rather  than 
the  history  of  physics.  Ideas  are  traced  from 
their  origin  to  their  present  fullness.  One  is 
thus  able  to  observe  how  the  contributions  of 
the  succeeding  centuries  and  decades  compare 
with  one  another.  It  is  interesting  to  note 
that  in  the  article  on  mechanics,  which  may 
be  regarded  as  the  oldest  portion  of  physics, 
thirty-six  pages  suffice  to  bring  the  subject  to 
near  the  end  of  the  nineteenth  century  and 
twenty-five  pages  are  given  to  the  development 
during  the  past  generation.  In  the  other 
thirty-five    articles   thirteen   are   almost   en- 
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tirely  concerned  with  the  developments  of  the 
past  twenty-five  years  and  the  other  articles 
are  largely  taken  up  with  such  development. 
Obviously  physics  is  a  new  subject  and  Kultur 
has  g^rown  in  recent  years. 

The  thirty-six  articles  in  this  volume  are 
contributed  by  thirty-two  specialists,  all  Ger- 
mans with  two  exceptions — ^H.  A.  Lorentz  and 
P.  Zeeman.  The  assignment  of  subjects  to 
writers  is,  with  perhaps  a  couple  of  exceptions, 
that  which  an  American  physicist  would  make. 
Thus  H.  Eubens  writes  on  Warmestrahlung; 
W.  Wein  on  Theorie  der  Warmestrahlung; 
Dom  on  Experimental  Atomistik ;  Einstein  on 
Theoretische  Atomistik  and  Die  Kelativitate- 
theorie;  Lorentz  on  Die  Maxwellsche  Theorie 
and  Die  elektronen  Theorie;  P.  Zeeman  on 
Magnetooptik;  Lecher  on  Die  Entdeckungen 
von  Maxwell  imd  Hertz;  Braun  on  Die  Draht- 
lose  Telegraphic;  Kaufmann  on  Die  Kathoden- 
strahlen  imd  Die  Bontgenstrahlen;  Max 
Planck  on  Das  Prinzip  der  kleinsten  Wirkung 
und  Verhaltniz  der  Theorie  zueinander.  We 
are  rather  surprised  to  see  that  the  article  on 
Die  Positiven  Strahlen  is  given  by  Qehrcke 
and  Reichenheim  rather  than  by  Starke.  To 
the  latter  is  assigned  Das  Elektrische  Lei- 
timgsvermogen.  A  detailed  and  technical  re- 
view of  this  large  work  is  here  impossible,  but 
certain  general  characteristics  may  be  noted. 

The  authors  treat  their  respective  topics  tin 
a  general  and  philosophic  manner.  One  rather 
striking  point  is  that,  except  in  an  occasional 
appendix  and  except  as  they  are  required  for 
the  condensed  statement  of  a  physical  law, 
mathematical  equations  do  not  occur.  The 
reader  of  this  volimie  will  not  be  troubled  by 
analytical  difficulties.  In  this  respect  the 
articles  in  this  volume  offer  a  striking  con- 
trast to  those  on  similar  topics  in  the  Encyclo- 
psedia  Britannica. 

All  of  the  material  contained  in  these  ar- 
ticles can  be  found  scattered  through  the 
earlier  handbooks  or  the  recent  scientific  pe- 
riodicals. The  criticism  may  therefore  be  made 
that  this  volume  tells  a  physicist  nothing  with 
which  he  is  not  already  acquainted,  while  it  is 
of  no  value  to  one  who  is  not  a  physicist,  by 
reason  of  the  fact  that  the  latter  would  be 
unable   to    follow    the   condensed   argument. 


This  criticism,  however,  is  rather  forced*  Many 
physicists  who  have  been  carrying  on  inten- 
sive work  in  limited  fields  will  find  here  a  very 
acceptable  summary  of  those  portions  of  the 
subject  with  the  literature  of  which  th^  have 
not  been  able  to  keep  in  touch. 

As  the  contributors  of  the  articles  in  this 
voliune  are  almost  all  Germans,  it  is  natural 
that  the  work  of  Glerman  physicists  should 
receive  adequate,  x>erhaps  unduly  favorable^ 
recognition.  Thus  Helmholtz  is  given  credit 
for  originating  the  present  electron  theory 
through  the  emphasis  he  placed  upon  Faraday's 
statement  concerning  the  absolute  quantity  of 
electricity  associated  with  the  particles  or 
atoms  of  matter.  Probably  most  physicists 
have  come  to  the  conclusion  that  Faraday 
stated  for  electrolysis  in  as  clear  language  as 
it  could  be  stated  the  law  of  multiple  proi>or- 
tions  of  electricity  and  matter.^  Helmholtz 
had  no  more  experimental  evidence  than  had 
Faraday  to  extend  this  law  beyond  the  field  of 
electrolysis.  It  required  the  work  of  Schuster, 
Perrin,  Kaufmann,  Wilson,  J.  J.  Thomson,  to 
complete  the  statement.  If  we  are  going  to 
give  credit  along  this  line  to  any  one  between 
Faraday  and  these  later  workers,  we  should 
not  lose  sight  of  the  fact  that  in  1871  before 
the  British  Association,  Johnstone  Ston^ 
spoke  of  the  quantity  of  electricity  appearing 
in  electrolysis  as  the  natural  unit  and  later 
gave  to  it  the  name  electron — a  name  which 
has  been  retained. 

Ordinarily  the  writers  of  articles  have  not 
overstated  the  imiwrtance  of  their  own  con- 
tributions, but  in  the  article  on  Wireless 
Telegraphy  by  Ferdinand  Braun  full  justice 
is  done  to  the  author's  experimental  work. 

Passing  from  dectricity  to  thermodynamics 
one  is  surprised  to  see 'even  in  a  minor  para- 
graph the  name  of  Holtzmann  preceding  that 
of  Joule  in  connection  with  the  determination 
of  the  mechanical  equivalent  of  heat.  We 
know  that  Holtzmann  by  his  work  on  the 
specific  heat  of  gases  made  a  contribution  of 
some  importance  and  that  he  computed  the 
mechanical  equivalent  of  heat — but  his  ideas 
were   hazy    as    to    the    nature    of   heat,    for 

1  See  "Experimental  Researches,"  Vol.  L,  par. 

.852. 
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at  times  he  assmned,  as  did  Camoty  that 
the  quantities  of  heat  entering  and  leav- 
ing the  cylinder  of  an  engine,  irrespective  of 
the  performance  of  work,  were  equal.  If  for 
the  sake  of  completeness  Holtzmann's  work  be 
referred  to  in  this  volume,  so  too  should  that 
of  Marc  Leguin  (1839),  who  as  far  as  the  per- 
formance of  an  engine  is  concerned  anticipated 
other  workers  (except  possibly  Kumford  and 
Davy)  in  a  partial  statement  of  the  law  of  the 
equivalence  of  heat  and  work. 

Had  this  volume  been  written  by  American 
physicists,  emphasis  would  have  been  placed 
on  parts  of  the  subject  not  here  noticed. 
Wood  on  resonance  spectra,  Nichols  and  Mer- 
ritt  on  fluorescence.  Miller,  Webster,  Sabine 
on  sound,  Michelson  on  the  rigidity  of  the 
earth,  Pupin,  G.  W.  Pearce  on  wireless  teleg- 
raphy, would  have  been  recorded. 

But  when  we  come  to  view  the  great  body 
of  philosophical  thought  which  has  come  to 
VLB  in  this  past  generation  we  must  give  to 
Teutonic  physicists  credit  for  a  large  share. 
Soltzmann's  conception  of  the  entropy  of  a 
body  in  terms  of  the  probability  of  state; 
the  extension  by  Planck  of  the  idea  of  entropy 
and  temperature  to  radiation,  leading  to  the 
distribution  of  energy  in  the  spectrum  of  a 
full  radiator  and  to  the  bewildering  quantum 
theory;  Einstein's  contributions  to  molecular 
theory  and  to  the  theory  of  relativity — ^these 
stand  out  as  substantial  portions  of  ''Die 
Kultur  der  Gegenwart."  G.  F.  Hull 


SPECIAL  ARTICLES 

PEANUT    MOSAIC 

On  September  28,  1915,  while  looking  over 
a  field  in  which  i)eanuts  (Arctchia  hypogcBo) 
had  been  grown  annually  for  the  past  six  years 
a  plant  was  observed,  one  shoot  of  which  bore 
mottled  leaves.  A  careful  search'  of  the  entire 
field  was  made,  but  no  other  plant  bearing 
mosaic  leaves  was  foimd.  This  made  the 
writer  suspect  that  the  trouble  was  not  infec- 
tious. It  seemed  advisable  to  test  this  point 
further,  especially  since  the  mosaic  plant  was 
otherwise  healthy  except  for  a  few  leaf  spots 
produced  by  Cercospora  personata. 

This  mosaic  plant  was  transferred  to  the 


greenhouse.  Before  final  potting  two  of  the 
mature  pods  were  removed  from  the  plant  and 
opened,  and  four  peas  taken  from  them  were 
planted  at  once  in  a  pot  of  greenhouse  soil. 
The  four  resulting  plants  together  with  two 
other  seedlings  which  came  up  later  £rom  peas 
left  on  the  mosaic  plant,  have  been  under  ob- 
servation during  the  past  five  months.  In  no 
case  have  any  signs  of  mosaic  developed.  It 
would  thus  appear  that  this  mosaic  was  not 
carried  by  the  seed. 

The  transplanted  mosaic  plant  continued  to 
grow  and  produce  new  leaves  at  the  ends  of 
the  shoots,  but  in  no  case  did  any  but  th« 
mosaic  shoot  produce  new  mosaic  leaves. 

To  obtain  further  data  as  to  the  infectious 
nature  of  this  mosaic  a  pot  of  four  peanut 
plants  from  a  1914  crop  of  seed  was  selected. 
Two  plants  were  slashed  near  the  ends  of  the 
shoots  with  a  flamed  scalpel  to  serve  as  checks. 
The  other  two  plants  were  treated  in  a  similar 
way,  except  that  into  the  slashed  stems  bits 
of  macerated  mosaic  leaflet  were  inserted. 
These  plants  have  been  under  observation  for 
the  past  Ave  months  but  no  signs  of  mosaic 
have  developed  on  either  the  checks  or  inocu- 
lated plants. 

On  October  14,  1915,  a  pot  containing  pea- 
nut plants  from  the  1914  seed  was  taken  to  the 
laboratory.  By  means  of  India  ink  circxilar 
areas  were  marked  on  each  leaflet  of  one  plant. 
Within  these  circles  the  tissues  were  pierced 
several  times  with  a  flamed  dissecting  needle. 
This  plant  served  as  a  check.  The  second 
plant  in  the  same  pot  was  treated  in  a  similar 
way  except  that  before  piercing  the  leaf  tissues 
the  needle  was  moistened  in  the  juice  from 
mosaic  leaflet  freshly  removed  from  the  potted 
mosaic  plant.  Similar  checks  and  inoculations 
were  made  on  garden  peas  (Pisum  spp.)  grow- 
ing in  pots,  using  juice  from  the  mosaic  pea- 
nut leaflet.  On  l^ovember  13,  1915,  the  above 
plants  were  carefully  examined,  but  neither  the 
checks  nor  the  inoculated  plants  showed  any 
sign  of  mosaic  on  either  yoimg  or  old  leaves. 

On  ^November  13,  1915,  to  further  test  the 
infectious  nature  of  this  peanut  mosaic  one 
check  was  prepared  by  injuring  each  leaflet  of 
the  plant  by  pinching  it  between  the  thumb 
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and  finger  nail.  Eight  other  plants  of  the 
same  age  and  all  from  the  1914  crop  of  seed 
were  treated  similarly  except  that  the  finger 
nail  was  moistened  in  macerated  mosaic  leayes 
before  pinching  each  leaflet  to  be  inoculated. 
Over  three  months  have  elapsed  since  the  above 
inoculations  were  made,  but  no  signs  of  mosaic 
have  developed  on  any  of  the  checks  or  on  the 
inoculated  plants.  On  all  the  leaves,  however, 
the  scars  of  the  finger  nail  injury  are  visible. 

As  the  original  mosaic  plant  has  matured  in 
the  meantime,  leaving  no  fresh  leaves  to  use 
for  inoculation,  it  seems  advisable  to  present 
this  data  so  that  others  may  be  led  to  record 
any  observation  they  may  make  along  this  line. 

J.  A.  MoClintock 

VniGiNU  Truck  Experiment  Station 


THE    AMERICAN    ASSOCIATION    FOR 
THE  ADVANCEMENT  OP  SCIENCE 

SECTION   C— CHEMISTRY— AT  THE  NEW   YORK 

MEETING 

On  Wednesday,  December  27,  at  Columbia 
University,  there  was  a  joint  session  of  Sec- 
tions B  and  C,  the  American  Chemical  Society 
and  the  American  Physical  Society,  devoted 
to  a  symposium  on  the  structure  of  matter. 
The  attendance  was  very  large,  and  Have- 
meyer  Hall  was  filled  to  capacity.  The  main 
items  on  the  program  have  already  been 
printed  in  a  recent  number  of  Science.^ 
These  papers^  and  the  subsequent  discussion 
brought  out  the  fact  that  there  is  still  a  wide 
divergence  between  the  various  views,  partic- 
ularly between  those  of  the  physicist  and  those 
acceptable  to  the  chemist;  the  mere  fact  of 
such  a  divergence  of  view  emphasizes  the  use- 
fulness of  this  discussion — and,  indeed,  of  .fur- 
ther discussion — of  this  very  important  topic. 

On  Thursday,  December  28,  Section  C  met 
with  the  American  Chemical  Society  and  the 
Society  of  Chemical  Industry  at  the  College 
of  the  City  of  New  York,  when  the  following 
addresses  were  presented: 

Dr.  William  McPherson,  retiring  chairman  of 
Section  C,  professor  of  chemistry,  Ohio  State  TJni- 

1  Vol.  44,  p.  885,  1916. 

sit  will,  we  hope^  prove  feasible  to  have  all  of 
these  papers  printed  together  in  some  suitable 
place. 


versity,  "Asymmetric  Sjntheses  and  their  Bear- 
ing upon  the  Doctrine  of  VitaUsm." 

Dr.  Phoebus  A  Levene,  Bockef eller  Institute  for 
Medical  Besearch,  ''The  Individuality  of  Tissue 
Elements. ' ' 

Dr.  Hugh  S.  Taylor,  Princeton  University,  '*The 
Photo-Chemistry  of  the  Chlorination  Processes." 

Dr.  George  F.  Kunz,  New  York  City,  ''Pre- 
paredness Chemistry  Exhibit  of  the  United  Chem- 
ical Societies  at  the  American  Museum  of  Natural 
History." 

Dr.  C.  G.  Derick,  Buffalo,  "Equilibrium  Con- 
stants and  Chemical  Structure." 

Dr.  S.  Dushman,  Schenectady,  "Application  of 
Atomic  Theories  in  Chemistry." 

Through  the  courtesy  of  the  college,  a  com- 
plimentary luncheon  was  tendered  to  the  sec- 
tion, which  was  highly  appreciated.  In  the 
afternoon  the  following  papers  were  read : 

A  Preliminary  Beport  of  the  Chemical  C(Mn- 
mittee  of  the  Nation^  Besearch  Council,  by  Mars- 
ton  Taylor  Bogert,  chairman. 

"An  Increase  in  the  Sucrose  Content  of  Sugar 
Beets  after  their  Bemoval  from  the  SoU,"  by  F. 
G.  Wiechmann. 

"Valency  and  Valence,"  by  M.  L.  Crossley. 

"Conductivity  Measurements  on  Oxidation-Be- 
duction  Beactions,"  by  Graham  Edgar. 

"Stability  of  Paraffin  Hydrocarbons,"  by  G. 
Egloff  and  B.  J.  Moore. 

The  following  by  title  only : 

"The  Effect  of  Fineness  of  Division  of  Pulver- 
ized Limestone  upon  Various  Crop  Yields,"  by  N. 
Kopeloff. 

"A  Belation  between  the  Chemical  Constitution 
and  the  Optical  Botatory  Power  of  the  Phenylhy- 
drazides  of  Certain  Acids  of  the  Sugar  Group," 
by  C.  S.  Hudson. 

"<2-Mannoketoheptose.  A  New  Sugar  from  the 
Avocado,"  by  F.  B.  La  Forge. 

Section  C  elected  new  officers,  as  follows: 

Vice-president  and  Chairman  of  the  Section: 
Professor  W.  A.  Noyes,  University  of  Illinois. 

Secretary:  Professor  James  Kendall,  Columbia 
University. 

Mev^ber  of  Council:  Professor  M.  A.  Bosanoff, 
Pittsburgh. 

Member  of  General  Committee:  Dr.  B.  F.  Bacon, 
Pittsburgh. 

Member  of  Sectional  Committee:  Dr.  Irving 
Langmuir,  Schenectady.       John  Johnston, 

Secretary 
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THB    AMERICAN    ASSOCIATION    FOR 
THE  ADVANCEMENT  OF  SCIENCE 

ASYMMETRIC  SYNTHESES  AND  THEIR 

BEARING  UPON  THE  DOCTRINE 

OF  VITALISM! 

Ik  the  history  of  the  development  of  any 
science  certain  discoveries  stand  out  boldly 
as  epoch-making  in  importance.  In  the 
domain  of  organic  chemistry  the  observa* 
tions  o{  Liebig  and  Wohler  (1826)  that 
cyanic  and  fulminic  acids  have  the  same 
percentage  composition,  rank  with  this 
class  of  discoveries;  for  the  establishment 
of  this  fact  laid  the  foundation  for  the 
development  of  the  principle  of  isomerism. 
Likewise  to  this  class  belongs  the  investiga- 
tion of  Wohler  (1828)  in  which  he  proved 
that  urea  results  from  the  spontaneous  re- 
arrangement of  ammonium  cyanate,  a  dis- 
covery of  no  great  significance  in  itself,  but 
of  the  greatest  importance  when  regarded 
from  its  bearings  upon  the  ideas  concerning 
organic  compounds  prevalent  in  the  first 
quarter  of  the  nineteenth  century;  for  it 
carried  with  it  the  abandonment  of  the  uni- 
versal belief  that  compounds  elaborated 
within  the  living  organism  can  not  be  pre- 
pared synthetically  by  laboratory  methods. 
Following  Wohler 's  classical  discovery 
came  those  brilliant  investigations  of  Pas- 
teur (1844-49)  on  the  tartaric  acids  which 
led  to  the  development  of  our  modem  ideas 
concerning  space-isomerism  or  stereo- 
isomerism. 

Since  it  is  my  purpose  to  deal  with  a 
certain  phase  of  stereo-isomerism  I  will  re- 

1  Address  of  the  vice-president  and  chairman  of 
Section  C,  Chemistry,  American  Association  for 
the  Advancement  of  Science,  New  York,  December, 
1916. 
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view  briefly  a  few  of  tlie  important  dis- 
coveries that  led  up  to  the  investigations  of 
Pasteur.  These  discoveries  are  outlined  in 
the  historical  introduction  of  Pasteur's  lec- 
tures delivered  before  the  Chemical  Society 
of  Paris  in  1860. 

The  fact  that  a  ray  of  light  in  passing 
through  a  crystal  of  Iceland  spar  is  divided 
into  two  rajnsj  had  been  known  for  many 
years,  but  it  remained  for  Huygens  and 
Newton  in  1678  to  point  out  that  the  ray 
of  light  is  altered  in  its  properties  as-  it 
passes  through  the  crystal.  Later  in  1808 
Mains  was  able  to  show  that  light  was  sim- 
ilarly altered  in  properties  by  being  re- 
flected from  any  object  and  designated  this 
change  in  properties  by  the  term  **  polar- 
ization." Mains  followed  up  this  discov- 
ery with  a  number  of  important  observa- 
tions, but  his  early  death  at  the  age  of  37 
ended  his  brilliant  career.  The  work,  how- 
ever, was  continued  by  two  young  phys- 
icists Arago  and  Biot,  and  the  latter  de- 
voted a  long  life  primarily  to  the  study  of 
polarized  light  and  its  attending  phenom- 
ena. It  was  Biot  who  observed  that  plates 
cut  from  certain  quartz  crystals  rotate  the 
plane  of  polarization  to  the  right  while  sim- 
ilar plates  cut  from  other  quartz  crystals 
rotate  it  to  the  left.  In  1815  he  announced 
to  the  Soci6t6  philomatique  the  very  impor- 
tant discovery  that  this  property  of  rotating 
the  plane  of  polarization  is  not  conflned  to 
solids;  ^or  solutions  of  certain  organic  com- 
pounds, including  sugar,  camphor  and  tar- 
taric acid  likewise  cause  a  rotation  of  the 
plane.  Biot's  studies  led  him  to  the  defi- 
nite conclusion  that  while  both  the  quartz 
crystal  and  the  sugar  solution  rotate  the 
plane  of  polarization,  the  rotation  in  the 
two  cases  is  due  to  different  causes.  In  the 
former  case  the  crystalline  structure  must 
be  the  influencing  factor,  for  silica  in  the 
amorphous  state  does  not  rotate  the  plane 
of  polarization.     On  the  other  hand,  the 


ability  of  the  sugar  solution  to  rotate  the 
plane  of  polarization  must  lie  in  the  struc- 
ture of  the  sugar  molecule. 

Another  important  observation  in  con- 
nection with  this  general  subject  was  made 
by  Hauy  and  Weiss,  who  noted  in  their 
study  of  quartz  crystals  that  some  of  the 
crystals  possessed  certain  faces  truncating 
the  upper  edge  of  the  prism  face.  They 
observed,  moreover,  that  these  faces  or 
planes  did  not  occupy  the  same  position 
on  all  crystals ;  that  in  some,  the  plane  ap- 
peared on  (say)  the  right  upper  edge  while 
in  others  it  occupied  a  similar  position  on 
the  corresponding  left  edge.  With  this 
difference  as  a  basis,  the  crystals  could  be 
divided  into  two  groups,  the  members  of 
which  are  related  to  each  other  as  object  is 
to  image,  or  as  the  right  hand  is  to  the  left. 
It  was  Herschel  who  suggested  (1820)  that 
the  difference  in  the  optical  activities  of  the 
quartz  crystals,  as  noted  above,  might  be 
connected  with  the  position  of  these  trun- 
cating planes  on  the  crystal,  and  that  of  the 
two  groups  of  crystals  referred  to,  the 
members  of  the  one  group  might  rotate  the 
plane  of  polarization  in  the  one  direction 
while  the  members  of  the  other  group  might 
rotate  it  in  the  opposite  direction.  Experi- 
ments soon  proved  the  verity  of  Herschel  *s 
suggestion. 

THE  INVESTIGATIONS  OF  PASTEUB  BEARING 
UPON  ASYMMETRY 

The  above  account  gives  briefly  the  state 
of  the  knowledge  of  polarization  when  Pas- 
teur began  his  now  classical  investigations. 
In  order  to  familiarize  himself  with  crystals, 
Pasteur  decided  to  repeat  some  important 
research  in  this  fleld  of  study — a  method 
which  may  well  be  recommended  to  aU  who 
are  in  training  for  research  work.  For  this 
purpose  he  chose  the  investigations  of  de 
La  Provostaye  on  the  tartaric  acids  pub- 
lished in  1841.    In  this  study  Pasteur  soon 
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discovered  what  had  escaped  the  eyes  of 
even  so  keen  an  investigator  as  de  La  Pro- 
vostaye,  namely,  that  the  crystals  of  the 
tartrates  possessed  truncating  planes  anal- 
ogous to  those  observed  in  the  quartz  crys- 
tals. He  found,  however,  that  in  the  case 
ot  the  crystals  of  the  salts  of  the  optically 
active  tartaric  acid  (dextro-tartaric  acid) 
these  planes  all  occupied  the  same  relative 
position  so  that  the  crystals  were  all  iden- 
tical. On  the  other  hand,  the  crystals  of  the 
salts  of  the  optically  inactive  tartaric  acid 
(racemic  acid),  like  the  quartz  crystals, 
could  be  divided  into  two  groups  according 
to  the  position  of  the  planes,  the  members 
of  the  one  group  being  related  to  those  of 
the  other  as  object  is  to  image.  It  was  but 
a  step  to  show  that,  of  the  two  groups  of  the 
crystals  formed  by  the  salts  of  the  inactive 
acid,  the  one  group  rotated  the  plane  of 
polarization  to  the  right  while  the  other 
rotated  it  an  equal  amount  to  the  left ;  that 
the  acid  prepared  from  the  group  of  crys- 
tals which  rotated  the  plane  of  polarization 
to  the  right  was  in  every  way  identical  with 
the  well-known  dextro-tartaric  acid  and 
that  the  acid  prepared  from  the  remaining 
group  of  crystals  was  identical  with  the 
dextro  acid  in  every  respect  except  that  it 
was  levorotatory. 

Here  then,  lay  the  secret  of  the  optical 
inactivity  of  racemic  acid,  as  well  as  the 
secret  of  the  relation  of  the  racemic  acid  to 
the  ordinary  active  tartaric  acid. 

Pasteur  realized  the  importance  of  his 
results.  Yallery-Badot  in  his  fascinating 
life  of  Pasteur  gives  a  vivid  account  of  the 
discovery.  After  referring  to  the  final  ex- 
periment in  which  Pasteur  had  tested  the 
activity  of  the  two  sets  of  crystals  in  the 
polarizing  apparatus,  the  biographer  con- 
tinues: 

HiB  ezeitement  was  such  that  he  could  not  look 
at  the  apparatus  again;  he  nuhed  out  of  the  lab- 
oratory, not  unlike  Archimedes.  .  .  .  Never  was 
there  greater  or  more  exuberant  J07  on  a  young 


man's  lips.  He  foresaw  all  the  consequences  of 
his  discovery.  The  hitherto  incomprehensible  con* 
stitution  of  paratartaric  or  racemic  acid  was  ex- 
plained; he  differentiated  it  into  right-hand  tar- 
taric add,  similar  in  every  way  to  the  natural  tar- 
taric acid  of  grapes,  and  left-hand  tartaric  acid. 
These  two  distinct  acids  possess  equal  and  oppo- 
site rotatory  powers,  which  neutralize  each  other 
when  these  two  substances,  reduced  to  an  aqueous 
solution,  combine  spontaneously  in  equal  quantities. 

The  discovery  was  received  with  the 
greatest  interest  by  the  French  scientists. 
The  story  is  well  known  of  how  Biot,  then 
an  old  man,  wishing  to  learn  more  about 
the  work  before  presenting  it  to  the  French 
Academy,  invited  Pasteur  to  repeat  the  ex- 
periments in  his  laboratory,  using  solutions 
which  Biot  himself  had  prepared,  and  how 
upon  the  completion  of  the  experiments  he 
grasped  Pasteur's  hand,  sajdng: 

My  dear  child,  I  have  all  my  life  so  loved  this 
science  that  I  can  hear  my  heart  beat  with  joy. 

Pasteur    had    connected    the    different 

effects  of  the  dextro-  and  levo-tartaric  acids 

with  the  asymmetrical  character  of  their 

molecules.    I  quote  from  him : 

We  know,  in  fact,  on  the  one  hand,  that  the 
molecular  arrangement  of  both  tartaric  acids  is 
asymmetric;  on  the  other,  tiiat  they  are  entirely 
the  same,  with  the  exception  tiiat  the  asymmetry 
is  shown  in  opposite  senses.  Are  the  atoms  of  the 
dextro  acid  arranged  in  the  form  of  a  right-handed 
spiral,  or  are  they  situated  at  the  comers  of  an  ir- 
regular tetrahedron,  or  do  they  have  some  other 
asymmetric  grouping  f  This  we  do  not  know.  But 
without  doubt  the  atoms  possess  an  asymmetric 
arrangement  like  that  of  an  object  and  its  re- 
flected image. 

Following  the  work  of  Pasteur,  Wisli- 
cenus  in  1873  made  an  extended  study  of 
the  different  isomeric  lactic  acids  and  con- 
cluded that  the  existence  of  these  could  be 
explained  only  upon  the  assumption  that 
their  differences  are  due,  not  to  different 
groups  of  atoms,  but  to  a  different  arrange- 
ment of  the  same  groups  in  space. 

It  remained  for  van't  Hoff  and  Le  Bel  in 
1874  to  propose  a  theory  which  gives  a  satis- 
factory explanation  of  the  facts.     These 
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two  scientists  working  independently 
reached  almost  identical  conclusions  at 
about  the  same  time,  van't  HofF  presenting 
his  views  in  a  brochure  published  at  Utrecht 
in  September,  1874,  while  Le  Bel's  article 
appeared  two  months  later  in  the  November 
issue  of  the  BuUeiin  de  la  SooietS  CJii^i- 
que  de  Paris.  In  accordance  with  the  views 
advanced  by  van't  Hoflf  and  Le  Bel  every 
molecule  containing  a  carbon  atom  attached 
to  four  different  groups  (a  so-called  asym- 
metric carbon  atom)  may  exist  in  two  forms 
related  to  each  other  as  object  is  to  image. 
The  one  f onn  of  molecules  rotates  the  plane 
of  polarization  to  the  right,  the  other  form 
rotates  it  an  equal  extent  to  the  left.  It 
follows,  therefore,  that  a  compound  con- 
taining an  asymmetric  atom  may  be  ex- 
pected to  exist  in  three  forms:  the  dextro 
or  d'torm  composed  of  those  molecules 
which  rotate  the  plane  of  polarization  to 
the  right;  the  levo  or  i-form  composed  of 
those  molecules  which  rotate  the  plane  of 
polarization  to  the  left;  and  the  inactive  or 
racemic  form  which  consists  of  a  true  chem- 
ical combination  of  the  two  kinds  of  mol- 
ecules in  equal  quantities.  It  is  also  pos- 
sible to  have  equimolecular  inactive  mix- 
tures of  the  dextro  and  levo  forms. 

This  theory  of  van't  Hoff  and  Le  Bel, 
well  known  and  therefore  but  briefly 
sketched,  was  vigorously  opposed  and  even 
ridiculed  when  first  advanced.  Kolbe  re- 
ferred to  it  in  the  following  terms : 

A  Dr.  J.  H.  van't  Hoff,  stationed  at  the  Teteii- 
nary  lehool  at  Utrecht,  as  it  appears,  finds  no 
pleasure  in  exact  chemical  investigations.  He  has 
deemed  it  easier  to  mount  Pegasus  (evidently  bor- 
rowed from  the  veterixuury  school)  and  in  his 
'  <  CShemistry  in  Space ' '  to  announce  how  the  atoms 
lying  about  in  the  universe,  appeared  to  him  from 
the  chemical  Parnassus  which  he  had  climbed  in 
his  bold  flight.  ...  To  criticize  this  writing  even 
in  a  half  way  thorough  manner  is  not  possible,  be- 
cause the  fantastic  absurdities  are  entirely  lacking 
in  actual  foundation  and  are  entirely  incompre- 
hensible to  the  sober-minded  investigator. 


Notwithstanding  these  criticisms  the 
theory  advanced  by  van't  Hoff  and  Le  Bd 
has  stood  the  test  ot  experiment  better  per- 
haps than  any  other  theory  ever  advanced 
within  the  domain  of  organic  chemistry  and 
has  been  a  most  potent  factor  in  the  devel- 
opment of  stereo-chemistry. 

THE  SYNTHESIS  OF  ASYICHBTRIC  00MFOUND6 

To  me  the  most  interesting  problem  be- 
longing to  the  general  subject  of  stereo- 
chemistry is  that  of  synthesizing  com- 
pounds containing  an  a&ymmetric  group. 
As  stated  above,  compounds  containing 
such  a  group  may  exist  in  three  forms. 
The  early  attempts  to  synthesize  such  com- 
pounds, however,  always  resulted  in  the 
production  of  equal  quantities  of  the  dextro 
and  levo  forms,  which  either  remained  as 
mixtures  or  combined  to  produce  the  ra- 
cemic form.  As  a  result,  the  product  ob- 
tained was  always  optically  inactive.  There 
is  nothing  remarkable  in  this  result.  In- 
deed, it  is  just  what  one  would  expect ;  for 
so  far  as  one  is  able  to  judge  the  chances 
for  the  atoms  to  combine  in  one  of  the  two 
possible  ways  is  the  same  as  the  chances  for 
them  to  combine  in  the  other  way.  It 
would  naturally  follow,  therefore,  that  the 
two  possible  forms  of  molecules  will  be  pro- 
duced in  numbers  that  are  equal,  or  are  at 
least  approximately  so.  The  remarkable 
fact  is  not,  therefore,  that  the  synthetic 
compound  of  the  laboratory  is  optically  in- 
active or  so  nearly  so  that  its  activity  can 
not  be  detected  by  any  instruments  yet  de- 
vised, but  rather  that  compounds  occurring 
in  nature  and  containing  an  asymmetric 
group  with  very  few  exceptions  always 
occur  in  the  active  form.  In  other  words, 
nature's  synthetic  methods  result  appar- 
ently in  the  formation  of  the  dextro  or  of 
the  levo  form  alone,  while  the  synthetic 
methods  of  the  laboratory  always  lead  to  the 
production  of  the  two  forms  in  equal  quan- 
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tities.  This  striking  difference  between  the 
natural  and  the  laboratory  synthesis  has 
attracted  much  attention  and  extended  in- 
vestigations have  been  made  in  recent  years 
to  solve  the  mystery.  Nevertheless,  the 
problem  of  building  up  from  its  elements 
the  dextro  or  the  levo  form  alone  or  the  one 
form  in  excess  of  the  other  so  that  the  re- 
sulting product  is  optically  active,  remains 
to-day  as  in  the  beginning,  an  unsolved 
problem. 

While  the  synthesis  of  either  the  dextro 
or  the  levo  form  alone  of  an  asymmetric 
compound  from  its  elements  or  from  op- 
tically inactive  materials  has  never  been 
accomplished,  nevertheless,  it  is  entirely 
possible  to  build  up  an  asymmetric  com- 
pound if  we  employ  another  already  exist- 
ing optically  active  compound  as  an  agent 
for  effecting  the  synthesis.  That  such  a 
procedure  is  possible  was  shown  by  Fischer 
in  1889  in  the  course  of  his  celebrated  in- 
vestigations on  the  sugars.  It  had  long  been 
known  that  the  so-called  aldose  sugars  com- 
bine directly  with  hydrocyanic  acid.  This 
addition  introduces  a  new  asymmetric  car- 
bon atom  into  the  compound : 

yB.  /H  /OH 

R— (>--0-i-HCN->R-C-CN  and  R-C-CN 


i 


H 
I. 


I 
H 

II. 


We  might  naturally  expect  that  the  two 
possible  forms  (I.  and  II.)  of  the  new 
asymmetric  group  will  be  produced  in 
equal  amounts.  Fischer  found,  however, 
that  when  hydrocyanic  acid  combines  with 
d-glucose,  both  forms  of  the  resulting 
cyanogen  derivative  are  indeed  obtained, 
but  that  the  one  form  is  obtained  in  excess 
of  the  other.  When  the  action  is  carried 
on  with  c2-mannose  the  one  form  only  is 
produced.  This  result  is  readily  explained 
upon  the  very  reasonable  assumption  that 
the  manner  of  the  addition  of  the  hydro- 
cyanic acid  to  the  sugar  molecule  is  influ- 


enced by  the  forces  exerted  by  the  asym- 
metric groups  already  present  in  the  sugar 
molecule.  In  the  absence  of  such  modifying 
forces,  that  is,  in  compounds  which  -do  not 
contain  asymmetric  groups,  the  two  pos- 
sible forms  are  produced  in  equal  quan- 
tities, but  in  the  presence  of  such  asym- 
metric groups  the  two  forms  may  be  pro- 
duced in  unequal  amounts. 

Now  it  will  readily  be  noticed  that  this 
observation  of  Fischer  suggests  a  possible 
way  of  effecting  the  synthesis  of  an  op- 
tically active  body  from  its  constituent  ele- 
ments. For  example,  if  one  could  find 
some  method  for  splitting  off  from  the  mol- 
ecule, the  new  asymmetric  carbon  group 
added  to  (2-mannose  in  such  a  way  that  the 
resulting  compound  would  contain  this 
asymmetric  group,  then  it  is  evident  that 
the  compound  so  produced  would  be  op- 
tically active  since  it  would  consist  of  the 
one  form  only.  Thus  a  synthesis  of  an  op- 
tically active  compound  would  have  been 
effected,  although  it  would  have  been  made 
possible  through  the  influence  of  a  previ- 
ously existing  optically  active  compound. 

While  it  has  not  been  found  possible  to 
split  off  the  newly  formed  asymmetric 
group  resulting  from  the  addition  of  hydro- 
cyanic acid  to  ({-mannose,  nevertheless  the 
synthesis  of  a  number  of  optically  active 
compounds  has  been  accomplished  through 
the  applicatioif  o^  this  general  principle. 
Such  a  synthesis  is  generally  termed  an 
asjrmmetric  synthesis.  However,  such  a 
synthesis,  accomplished  as  it  is  through  the 
assistance  of  an  already  existing  optically 
active  compound,  is  only  partial  and  I  shall 
designate  it  in  the  discussion  that  follows 
as  a  partial  asymmetric  synthesis.  This 
term,  as  I  shall  use  it,  signifies  the  synthesis 
of  either  the  dextro  or  levo  form  alone,  or 
of  the  two  forms  in  unequal  amounts, 
effected  through  the  assistance  of  an  already 
existing  optically  active  compound.     It  is 
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evident,  then,  that  the  production  of  the 
two  forms  in  equal  amounts  with  their  sub- 
sequent separation  from  each  other — ^a  task 
often  easily  accomplished— does  not  con- 
stitute a  complete  asymmetric  synthesis. 

A  brief  discussion  of.  the  more  impor- 
tant attempts  to  effect  partial  a£fymmetric 
syntheses  follows: 

1.  The  first  serious  attempt  to  effect  a 
partial  asymmetric  synthesis  was  made  by 
Cohen  and  Whitely  in  1901.  An  optically 
active  ester  was  prepared  by  heating  an  un- 
saturated acid  (mesaconic  acid  was  used) 
or  its  derivatives  with  levo-menthol.  The 
resulting  ester  was  then  reduced,  whereby 
one  of  the  carbon  atoms  present  was  ren- 
dered asymmetric.  The  ester  was  then 
saponified  so  that  the  active  menthyl  group 
was  eliminated,  leaving  methyl  succinic  add 
containing  the  newly  formed  asymmetric 
group.  The  course  of  the  reactions  is 
shown  in  the  following  equations  in  which 
the  abbreviation  Myl  represents  the  menthyl 
group,  while  the  newly  formed  asymmetric 
carbon  atom  is  designated  by  a  star: 

HOOO  .  GH:  COH«  .  OOOH 

i 
M7IOOC  .  CH  .  OCH.  .  CX)OMyl 

MylOOO  .  CH,:  ShCH.  .  OOOM7I 
HOOO  .  OH,:  finCHi  •  OOOH 

The  resulting  product,  however,  was  in- 
active, showing  that  the  dextro  and  levo 
forms  had  been  produced  in  equal  amounts. 
Pyruvic  acid  yielded  similar  results.  The 
method  selected  was  ingenious  but  did  not 
lead  to  the  desired  end. 

2.  In  the  same  year  (1901)  Kipping  at- 
tempted to  solve  the  problem  by  a  method 
similar  to  that  used  by  Cohen  and  Whitely. 
Benzoyl-formic  acid  was  changed  into  an 
active  ester  by  heating  with  borneol.  The 
resulting  ester  was  then  reduced,  whereby 
the  carbon  atom  of  the  carbonyl  group  was 
rendered  asymmetric.  By  hydrolysis  the 
active  bomyl  radical  (Byl)  was  removed. 


leaving  an  acid  which  contained  the  newly 
fiiynthesized  asymmetric  group : 

OAOOOOOH  -►  CAOOOOOByl  -^  CA^HOH 
OOOByl  -^  CAChOHOOOH. 

The  results  however  were  negative,  the 
mandelic  acid  formed  being  inactive. 

Kipping  also  attempted  to  effect  a  partial 
asymmetric  synthesis  through  the  infiuence 
of  an  optically  active  solvent.  For  this 
purpose  he  prepared  benzoin  through  the 
action  of  potassiiim  cyanide  upon  benzalde- 
hyde  in  an  alcoholic  solution  of  camphor: 

2  CACHO  -^  ca(5hohcoca. 

He  likewise  synthesized  mandelic  acid 
nitrile  by  the  action  of  hydrocyanic  acid 
upon  benzaldehyde  in  an  alcoholic  solu- 
tion of  camphor;  pyruvic  acid  and  methyl- 
ethylketone  were  reduced  in  a  concentrated 
solution  of  grape  sugar.  While  all  of  these 
reactions  led  to  the  synthesis  of  compounds 
containing  an  asymmetric  group,  the  prod- 
ucts in  each  case  were  inactive,  showing 
that  the  two  forms  had  been  synthesized  in 
equal  quantities. 

3.  Two  years  later  (1902-03)  Fischer 
and  Slimmer  made  another  unsuccessful 
attempt  to  effect  a  partial  asymmetric  fiyn- 
thesis,  using  the  optically  active  aldehyde, 
helicin,  which  is  readily  obtained  from  nat- 
ural sources,  as  the  active  constituent  for 
influencing  the  synthesis.  The  aldehyde 
group  was  rendered  affymmetric  by  the  ad- 
dition of  hydrocyanic  acid  as  well  as  by  the 
action  of  zinc  ethyl  The  resulting  com- 
pounds were  decomposed  so  that  one  of  the 
products  formed  contained  the  newly  syn- 
thesized asymmetric  group.  The  products, 
however,  proved  to  be  inactive. 

4.  The  first  successful  attempt  to  effect 
a  partial  asymmetric  synthesis  was  made 
by  Marckwald  in  1904.  In  this  investiga- 
tion,  brucine  was  used  as  the  active  agent. 
Marckwald  started  with  methylethylmalonic 
acid.    This  was  converted  into  the  brucine 
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salt.  Upon  heating  this  salt  carbon  dioxide 
was  split  off,  rendering  the  central  carbon 
atom  asymmetric.  The  resulting  salt  was 
treated  with  an  acid,  liberating  the  free 
methylethylacetic  acid: 

HOOC  .  GGH,GbH«  .  CX)OH 
HOOO  .  OCHsOtH. .  COOBrue. 
H  .  fic^CA  .  OOOB™ 
H.CC^CA.COOH 

This  product  was  found  to  be  slightly 
levo-rotatory.  The  results  showed  that  while 
both  the  dextro  and  levo  forms  of  the  acid 
had  been  produced,  there  was  an  excess  of 
about  16  per  cent,  of  the  levo  form. 

5.  Following  Marckwald,  MacKenzie  and 
his  co-workers  carried  on  a  series  of  inves- 
tigations in  1904,  1905,  1906,  1907,  and  in 
1909,  in  which  they  were  able  to  effect  a 
number  of  partial  asymmetric  syntheses. 
The  principal  method  employed  by  Mac- 
Kenzie was  very  similar  to  that  used  by 
Kipping.  An  acid  of  the  general  formula 
B-CO-COOH  was  selected  and  changed 
into  an  optically  active  ester  by  combina- 
tion with  an  active  alcohol,  such  as  amyl 
alcohol,  bomeol  or  menthol.  The  carbon 
atom  of  the  carbonyl  group  was  then  ren- 
dered asymmetric  by  the  action  of  Qrig- 
nard's  reagent  as  well  as  by  reduction. 

The  resulting  products,  freed  from  the 
active  alcohol  groups,  proved  to  be  slightly 
active,  showing  that  a  partial  asymmetric 
synthesis  had  been  accomplished.  A  com- 
parison of  the  results  obtained  by  the  use  of 
amyl  alcohol,  bomeol  and  menthol  led  to 
the  conclusion  that  the  greater  the  optical 
activity  of  the  influencing  group  present, 
the  greater  is  the  extent  of  the  asymmetric 
fiynthesis. 

MacEenzie  was  also  able  to  synthesize 
both  dextro  and  levo  tartaric  acids  in  an 
ingenious  way  (1907).  Fumaric  acid  was 
changed  into  the  active  bornyl  or  menthyl 
ester  and  this  ester  was  then  oxidized  by 


potassium  permanganate.  The  two  central 
carbon  atoms  were  thereby  rendered  asym- 
metric: 

HOOO  .  OH:  OH  .  OOOH 
BylOOO  .  CH:  OH  .  OOOByl 
BylOOO  .  doK  .  &HOH  •  OOOByl 

HOOO  .  tjHOH  .  fiHOH  .  OOOH 

On  saponification  the  resulting  product 
yielded  an  optically  active  mixture  of  tar- 
taric acids,  indicating  an  excess  of  either 
the  dextro  or  levo  form.  When  menthol 
was  used  as  the  active  agent  the  levo  acid 
was  in  excess;  when  bomeol  was  used,  an 
excess  of  the  dextro  acid  was  obtained. 

6.  Mention  should  be  made  of  the  at- 
tempts to  effect  the  synthesis  of  compounds 
containing  asymmetric  groups  other  than 
those  of  carbon.  Smiles,  in  1905,  effected 
the  S3nQthesis  of  compounds  containing 
asymmetric  sidfur  groups  while  E.  and  0. 
WedeMnd,  in  1908,  built  up  asymmetric 
nitrogen  groups.  In  neither  case,  how- 
ever, were  partial  asymmetric  syntheses  ef- 
fected. The  method  employed  by  E.  and  0. 
Wedekind  was  similar  to  that  employed  by 
Kipping  in  that  the  reactions  were  carried 
out  in  an  optically  active  solvent  such  as  U 
menthol  and  cUimonene. 

7.  A  distinct  advance  in  our  knowledge 
of  asymmetric  syntheses  was  made  by  Bos- 
enthaler  in  1908.  Becalling  the  discovery 
of  Pasteur  that  certain  enzymes  have  a  dif- 
ferent action  upon  the  dextro  and  levo 
forms  of  some  of  the  sugars,  Bosenthaler  at- 
tempted an  asymmetric  synthesis  by  the 
addition  of  hydrocyanic  acid  to  benzalde- 
hyde  in  the  presence  of  emulsin.  By  hy- 
drolyzing  the  resulting  compound  pure 
levo-mandelic  acid  was  obtained.  Bosen- 
thaler's  results  are  especially  significant; 
for  while  all  the  other  attempts  to  effect 
partial  asymmetric  syntheses  yielded  both 
active  forms,  but  with  the  one  in  slight  ex- 
cess of   the   other,    Bosenthaler   obtained 
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the  one  form  only.  It  may  be,  however, 
that  the  reactions  which  Bosenthaler  em- 
ployed gave  rise  to  both  forms  and  that  the 
dextro  form  was  destroyed  as  fast  as  it  was 
synthesized,  through  the  action  of  the 
emulsin. 

8.  The  most  important  contribution  to 
the  subject  of  asymmetric  syntheses  in  re- 
cent years  is  that  made  by  Bredig  and 
Fiske  in  1912.  Bredig  and  Fajans  had 
previously  shown  that  the  dextro  and  levo 
camphor-carboxylic  acids  decompose  with 
different  speeds  in  the  presence  of  active 
bases.  When  the  reaction  is  carried  out  in 
nicotine  solution,  for  example,  the  speed  of 
decomposition  of  the  d-acid  is  about  13  per 
cent,  greater  than  that  of  the  2-acid — results 
that  are  similar  to  those  of  Dakin,  who 
studied  the  hydrolysis  of  mandelic  esters 
in  the  presence  of  lipase.  With  this  infor- 
mation concerning  the  selective  action  of 
the  alkaloids  in  mind,  Bredig  and  Fiske  at- 
tempted to  utilize  this  property  of  alka- 
loids in  effecting  asymmetric  syntheses. 
For  this  purpose  they  selected  the  same 
reaction  that  Bosenthaler  had  used,  namely, 
the  addition  of  hydrocyanic  acid  to  ben- 
zaldehyde,  but  substituted  an  alkaloid  for 
the  emulsin.  The  results  were  decisive. 
In  the  presence  of  quinine  an  excess  of  dex- 
tro mandelic  acid  was  formed,  while  quini- 
dine  gave  an  excess  of  the  corresponding 
levo  compound.  The  alkaloid  acted  as  a 
catalytic  agent  since  the  results  were  ob- 
tained by  the  use  of  relatively  small 
amounts  of  the  bases. 

While  all  the  methods  for  effecting  par- 
tial asymmetric  syntheses  so  far  discussed 
differ  somewhat  in  detail,  yet  they  are  all 
fundament€dly  the  same.  In  each  case  the 
object  has  been  to  bring  about  an  asym- 
metric synthesis  through  the  agency  of  the 
forces  exerted  by  a  previously  existing 
asymmetric  group.  Now  it  is  perfectly  ra- 
tional to  suppose  that  in  place  of  the  forces 
exerted    by    an    asymmetric    group,    one 


might  utilize  the  forces  acting  in  a  strong 
.magnetic  field  or  those  exerted  in  either 
plane  or  circularly  polarized  light.  Ac- 
cordingly, many  attempts  have  been  made 
to  employ  these  agencies.  Pasteur  himself 
used  the  magnetic  field  as  the  active  agent, 
as  did  also  Boyd  (1896).  Meyer,  in  1903, 
believing  that  the  forces  exerted  in  a  mag- 
netic field  are  not  of  the  same  character  as 
those  exerted  by  an  asymmetric  group,  at- 
tempted to  improve  the  experiment  through 
the  combined  influence  of  a  magnetic  field 
and  polarized  light.  Henle  and  Haakh 
(1908)  concluded  that  a  reaction  that  pro- 
.ceeds  in  the  absence  of  light  is  not  likely 
to  be  influenced  by  the  action  of  i>olarized 
light.  Accordingly  they  attempted  to  ef- 
fect an  asymmetric  synthesis  by  the  de- 
composition of  certain  acids  of  the  type  of 
malonic  acid,  through  the  action  of  light 
in  the  presence  of  uranium  compounds — a 
reaction  which  will  take  place  under  the 
conditions  of  the  experiment,  only  in  the 
presence  of  light.  In  all  of  these  investiga- 
tions, however,  no  positive  results  were  ob- 
tained. 

The  results  of  all  the  attempts  to  effect 
either  a  partial  or  complete  asymmetric 
synthesis  may  be  summed  up  as  follows :  in 
so  far  as  we  are  able  to  detect  with  instru- 
ments at  present  constructed,  an  asymmetric 
compound  synthesized  from  its  constituent 
elements  or  from  optically  inactive  com- 
pounds is  always  obtained  in  the  inactive 
form.  The  oixtically  active  forms  can  be 
prepared  synthetically  only  through  the 
assistance  of  previously  existing  optically 
active  compounds. 

In  making  this  general  statement  I  am 
disregarding  the  work  of  Stoklosa  and  his 
co-workers  (1913),  who  claim  to  have  pre- 
pared optically  active  sugars  through  the 
action  of  ultra-violet  light  upon  a  mixture 
of  carbon  dioxide  and  hydrogen  in  the  pres- 
ence of  potassium  hydrogen  carbonate. 
Stoklosa 's  results  are  of  the  greatest  im- 
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portance  if  tnie,  but  seriotis  doubts  have 
been  cast  upon  their  accuracy  so  that  they 
bave  not  been  at  all  generally  accepted. 

WnJiiAM  McPhebsok 
Ohio  Statx  Uniykbsitt 

(To  he  concluded) 


THE  COMMITTEE  OP  ONE  HUNDRED 

ON  SCIENTIFIC  RESEARCH  OF  THE 

AMERICAN  ASSOCIATION  FOR 

THE  ADVANCEMENT  OF 

SCIENCE 

The  committee  held  its  fourth  meeting  at 
the  Hotel  Belmont^  New  York  City,  conyening 
shortly  after  two  o'clock  on  the  afternoon  of 
December  26, 1916.  Mr.  Pickering  was  in  the 
chair  and  others  recorded  as  present  were: 

Baymond  F.  Bacon,  Fraas  Boas,  N.  L.  Britten, 
Alfred  H.  Brooks,  Ernest  W.  Brown,  Walter  B. 
Cannon,  J.  J.  Car^,  J.  MeE.  Cattell,  C.  B.  Gross, 
Chas.  B.  Davenport,  W.  M.  Davis,  Henry  H.  Don- 
aldson, H.  L.  Fairdiild,  Irving  Hardestji  G.  Boss 
Harrison,  L.  O.  Howard,  Ales  Hrdlioka,  W.  J. 
Humphreys,  Edward  Easner,  A.  E.  EenneUy, 
Irving  Langmnir,  Berthold  Lsnfer,  Frederie  13. 
Lee,  Jaeques  Loeb,  D.  T.  MaeDongal,  J.  G.  Mer- 
riam,  G.  A.  Miller,  T.  H.  Morgan,  H.  Y.  Neal,  Edw. 
L.  Nichols,  A.  A.  Noyes,  Bichard  M.  Pearce,  M.  I. 
Pnpin,  Jos.  W.  Bichards,  F.  E.  Bichtmyer,  Peyton 
Boos,  H.  N.  Bnssell,  Frank  Schleeinger,  Geo.  Otis 
Smith,  J.  Stieglitz,  Ghas.  B.  Stockard,  £.  L. 
Thomdike,  A.  M.  Tozser,  Gharles  B  Van  Hise, 
John  B.  Watson,  A.  G.  Webster,  David  White,  W. 
B.  Whitney,  Edmund  B.  Wilson,  W.  M.  Wheeler, 
B.  M.  Yerkes. 

After  introductory  remarks  by  the  chairman, 
the  secretary  reported  that,  since  the  organiza- 
tion of  the  committee  at  Atlanta  four  years 
ago,  it  had  lost  by  death:  Charles  £.  Bessey, 
professor  of  botany,  Uuiversity  of  Nebraska; 
Theodore  Gill,  professor  of  zoology,  George 
Washington  University;  Karl  E.  Guthe,  pro- 
fessor of  physics,  University  of  Michigan; 
Joseph  A.  Hohnes,  chief  of  the  Bureau  of 
Mines,  Washington,  D.  0.;  Charles  S.  Minot, 
professor  of  comiMurative  anatomy,  Harvard 
Medical  School,  and  F.  W.  Putnam,  professor 
emeritus  of  anthropology.  Harvard  Univer- 
sity. There  had  been  added  to  the  committee: 
Baymond  F.  Bacon,  director  of  the  Mellon 


Institute  for  Industrial  Besearch,  the  Univer- 
sity of  Pittsburgh;  W.  B.  Cannon,  professor 
of  physiology,  Harvard  Medical  School,  and 
John  C.  Merriam,  professor  of  paleontology, 
the  University  of  Califomia. 

Since  the  meeting  last  year  at  Columbus  the 
following  subcommittees  in  different  sciences 
had  been  appointed: 

Mathematics:    G.   A.   Miller,    Chairman,   Edward 

Kasner,  E.  H.  Moore,  W.  F.  Osgood,  E.  B.  Van 

Vleck. 
Astronomy:  Edward  0.  Pickering,  Chairman,  £. 

W.  Brown,  E.  B.  Frost,  H.  N.  Bossell,  F.  SdOes* 

inger. 
Physics:  Arthur  G.  Webster,  Chairman,  0.  E.  Men- 

denhall,  Ernest  Merritt,  B.  A.  Millikan,  M.  L 

Pupin. 
Chemistry:  Julius  Stieglits,  Chairman,  L  Lang- 

muir,  G.  N.  Lewis,  W.  A.  Noyes,  T.  W.  Bichards. 
Engineering:  A.  E.  Kennelly,  Chairman,  J.  W. 

Bichards,    A.    Sauveur,    A.    N.    Talbot,    C.    G. 

Thomas. 
Geology  and  Geography:  Wm.  M.  Davis,  Chairman, 

Alfred  H.  Brooks,  L.  C.  Glenn,  G.  K.  Leith^ 

Bailey  Willis. 
Botany:  George  T.  Moore,  Chairman,  D.  H.  Camp* 

bell,  B.  A.  Harper,  L.  B.  Jones,  B.  E.  Livingston. 
Zoology:  Edwin  G.  Conklin,  Chairman,  F.  B.  Lillie, 

T.  H.  Morgan,  G.  H.  Parker,  Jacob  Beighard. 
Anatomy:  Boss  G.  Harrison,  Chairman,  F.  P.  Mall, 

C.  R  Stoekard,  0.  M.  Jackson,  Irving  Hardesty. 
Pathology:  Bichard  M.  Pearce,  Chairman,  Theo- 
dore 0.  Janeway,  Eugene  L.  Opie,  Pejrton  Bous, 

H.  Gideon  Wells. 
Physiology:  W.  B.  Cannon,  Chairman,  Joseph  Er* 

langer,  Theodore  Hougli,  Frederic  S.  Lee,  Walter 

J.  Meek. 
Psychology:  J.  McEeen  Cattell,  Chairman,  C.  E. 

Seashore,   E.   L.   Thomdike,   John  B.   Watson, 

Bobert  M.  Terkes. 
Anthropology:  Franx  Boas,  Chairman,  A.  Hrdlicka, 

Alfred  L.  Elroeber,  Berthold  Lauf er,  Alfred  M. 

Tozser. 

Beports  were  presented  by  the  chairmen  of 
nearly  all  the  subcommittees.  The  report  of 
the  subcommittee  on  industrial  research,  pre- 
sented by  Mr.  Bacon,  was  a  special  order,  and 
by  invitation  was  discussed  hj  Mr.  J.  J.  Carty, 
chairman  of  a  committee  of  similar  scope  of 
the  National  Research  Council  and  by  Mr.  F. 
K.  Richtmyer,  secretary  of  a  corresponding 
committee  of  the  American  Physical  Society. 
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This  report,  which  was  further  discussed  by 
several  members,  was  printed  in  the  issue  of 
Science  for  January  6. 
Other  reports  were  presented,  as  follows: 

Besearch  on  the  Pacific  Coast:  Mr.  Merrian. 

Besearch  Funds:  Mr.  Gross. 

The  Training  of  Students  for  Besearch:  Mr.  Brown. 

Mathematics:  Mr.  Miller. 

Astronomy:  Mr.  Pickering. 

Physics:  Mr.  Webster. 

Chemistry:  Mr.  Stieglitz. 

Engineering:  Mr.  Kennelly. 

Geology  and  Geography:  Mr.  Davis. 

Zoology:  Mr.  Conklin. 

Anatomy:  Mr.  Harrison. 

Pathology:  Mr.  Pearce. 

Physiology:  Mr.  Cannon. 

Psychology:  Mr.  Cattell. 

Anthropology:  Mr.  Boas. 

The  reports  of  the  chairmen  of  the  subcom- 
mittees were  in  most  cases  preliminary.  They 
were  discussed  by  various  members.  Those 
containing  definite  results  or  recommendations 
will  be  printed. 

It  was  reported  to  the  committee  that,  at  the 
request  of  the  National  Research  Council,  the 
Committee  on  Policy  of  the  American  Asso- 
ciation for  the  Advancement  of  Science  had 
authorized  the  appointment  by  the  president  of 
the  association  of  a  committee  On  cooperation 
to  include  himself.  The  other  members  ap- 
pointed by  the  president  were:  Mr.  Nichols, 
chairman  of  the  Committee  on  Policy,  and  Mr. 
Howard,  permanent  secretary  of  the  associa- 
tion. Mr.  Nichols  and  Mr.  Howard  had  met  in 
New  York  with  Mr.  Noyes  and  Mr.  Conklin* 
representing  the  National  Besearch  Council, 
and  took  the  following  action: 

The  Committee  on  Cooperation  recommends  (1) 
that  the  Committee  of  One  Hundred  on  Scientific 
Besearch  of  the  American  Association  for  the  Ad- 
vancement of  Science  cooperate  with  the  National 
Besearch  Council  in  those  research  movements  in 
which  both  organizations  are  interested  and  e8i>e- 
cially  in  order  to  avoid  duplication  of  effort  that 
might  arise  from  individual  action  of  the  two 
groups  of  committees  which  have  already  been  ap- 
pointed in  the  different  sciences;  (2)  that  the 
Committee  of  One  Hundred,  of  the  Association, 
cooperate  with  the  National  Academy  of  Sciences 
and  the  national  scientific  societies  in  the  forma- 


tion of  single  eommittees  in  the  various  branches 
of  science,  with  the  understanding  that  the  present 
members  of  the  association  committees  will  become 
members  of  these  committees  of  the  National  Be- 
search CounciL 

On  motion  of  Mr.  Noyes,  this  action  was  ap- 
proved, except  the  final  clause  ^with  the 
understanding  that  the  present  members  of  the 
association  committees  will  become  members 
of  these  committees  of  the  National  Besearch 
Council.''    Mr.  Noyes  moved  that: 

In  order  to  effect  the  cooperation  provided  by 
the  preceding  vote,  the  Committee  of  One  Hundred 
on  Besearch  designate  through  its  chairman  mem- 
bers of  the  association  to  serve  as  members  of  the 
research  committees  of  the  National  Besearch 
Council  devoted  to  the  various  branches  of  science, 
with  the  understanding  that  those  committees  will 
consist  of  members  designated  in  equal  or  ap- 
proximately equal  numbers  by  the  association,  the 
National  Academy  of  Sciences,  and  the  national 
scientific  society  representing  the  branch  of  re- 
search involved. 

After  discussion  this  motion  was  carried. 

On  motion  of  Mr.  Boas,  a  subcommittee  was 
authorized  on  cooperation  between  municipali- 
ties and  incorporated  institutions  engaged  in 
research. 

The  committee  adjourned  shortly  after  five 
o'clock  to  meet  at  two  o'clock  on  the  afternoon 
of  the  first  day  of  the  next  annual  meeting  of 
the  association,  which  will  be  on  December  28, 
at  Pittsburgh,  Pa.      J.  MoKesn  Cattell, 

Secretary 

SCIENTIFIC  EVENTS 

CONGRESS   ON   MEDICAL  EDUCATION,   PUBLIC 
HEALTH   AND   MEDICAL   LICENSURE 

The  next  Congress  on  Medical  Education, 
Public  Health  and  Medical  Licensure,  partici- 
pated in  by  the  Councils  on  Medical  Educa- 
tion and  on  Health  and  Public  Instruction  of 
the  American  Medical  Association,  the  Fed- 
eration of  State  Medical  Boards  of  the  United 
States  and  the  Association  of  American  Med- 
ical Colleges,  will  be  held  at  the  Congress 
Hotel,  Chicago,  on  February  5  and  6,  1917. 
According  to  the  Journal  of  the  American 
Medical  Association  the  program  of  Monday 
morning,  February  5,  will  be  on  medical  edu- 
cation.   The  prog^ram  follows: 


jAiruAST  19, 1917] 


SCIENCE 


59 


Opening  of  tbe  Conf erenee,  Dr.  Arthur  Dean 
Bevan,  chairman  of  fhe  eotmcil  on  medical  educa- 
tion, Chicago. 

"Progreaa  of  the  Tear  in  Medical  Education," 
Dr.  N.  P.  OolweU,  secretary  of  the  Council  on 
Medical  Education,  Chicago. 

''The  Problem  of  Higher  Degrees  in  Medicine," 
Dr.  Horace  D.  Arnold,  dean.  Harvard  Graduate 
School  of  Medicine,  Boston. 

Symposium:  "Economy  of  Time  in  Preliminary 
and  Medical  Education."  Dr.  John  L.  Heifron, 
president  of  the  Association  of  American  Medical 
Colleges,  Syracuse,  N.  Y.  Hon.  P.  P.  Claxton, 
United  States  Commissioner  of  Education,  Wash- 
ington, D.  C.  President  Harry  Pratt  Judson, 
TJniyersity  of  Chicago.  Discussion  by  President 
George  E.  Vincent,  of  the  University  of  Minne- 
sota, Minneapolis,  and  Professor  C.  H.  Judd,  Uni- 
Tendty  of  Chicago. 

On  Monday  afternoon  the  general  topic  will 
be  medical  licensure.     The  progrcun  follows: 

"Practical  Examinations  by  State  Licensing 
Boards,"  by  Dr.  Walter  P.  Bowers,  Secretary  of 
the  Massachusetts  Board  of  Begistration  in  Medi- 
cine, Boston. 

<<  Minnesota  Practical  Examinations — ^As  They 
Are  and  As  We  Should  like  to  Have  Them,"  Dr. 
Annah  Hurd,  member  of  the  Minnesota  State  Board 
of  Medical  Examiners,  Minneapolis. 

Discussion  opened  by  Dr.  W.  J.  Means,  chair- 
man. Executive  Council,  Association  of  American 
Medical  Colleges,  Columbus,  Ohio. 

Beport  of  Examination  Held  by  the  National 
Board  of  Medical  Examiners,  Dr.  Isadore  Dyer,  a 
member  of  the  National  Board  and  Dean  of  the 
Tulane  University  of  Louisiana  School  of  Medi- 
cine, New  Orleans. 

Discussion  opened  by  Dr.  John  M.  Baldy,  presi- 
dent, Pennsylvania  Bureau  of  Medical  Education 
and  Licensure,  Philadelphia. 

"The  Problem  of  the  Medical  Cults,"  Dr.  David 
A.  Strickler,  president  of  the  Federation  of  State 
Medical  Boards  and  secretary  of  the  Colorado 
State  Board  of  Medical  Examiners,  Denver. 

Discussion  opened  by  Mr.  Harry  E.  Kelly,  for- 
merly attorney  for  the  Colorado  State  Board  of 
Medical  Examiners,  Chicago. 

On  Tuesday  morning  pubUc  health  topics 
will  be  discussed.    The  program  follows: 

Opening  of  the  Conference,  Dr.  Frank  Billings, 
chairman  of  the  Council  on  Health  and  Public 
Instruction,  Chicago. 

"Public  Health  Training  in  Medical  Colleges," 


Dr.  George  E.  Vincent,  president,  University  of 
Minnesota,  and  president-elect,  Bockef eiller  Foun- 
dation. 

"What  Training  Should  the  Public  Health  Ofl- 
cer  Beceive  in  Medical  CoUeges,"  Dr.  Hermann  E. 
Biggs,  state  commissioner  of  health,  New  York. 

Discussion  opened'  by  Dr.  Victor  C.  Vaughan 
and  Dr.  S.  J.  Crumbine. 

On  Tuesday  afternoon  there  will  be  a  pop- 
ular discussion  of  topics  relating  to  medical 
licensure.    The  program  follows: 

"Stote  Begulation  of  the  Practise  of  Medicine 
an  Educational  Problem,"  Professor  Edmund  J. 
James,  president,  Illinois  State  University. 

"The  State  Begulation  of  the  Practise  of  Medi- 
cine as  an  Executive  Problem,"  Honorable  James 
M.  Cox,  governor  of  Ohio. 

Discussion  opened  by  Dr.  C.  St.  Clair  Drake,  Dr. 
W.  B.  Hinsdale  and  Dr.  William  P.  Best. 

ADDRESSES   AND    LECTURES 

At  the  thirteenth  annual  meeting  of  the 
Association  of  American  G^graphers  held  in 
New  York,  a  symposium  on  "  The  Geography 
of  the  War,'*  was  conducted  by  Professor 
Douglas  Wilson  Johnson,  of  Ooliunbia  Uni- 
versity, the  program  being  as  foUows: 

INTRODUOnON 

' '  The  Geographic  Factor  in  Military  Problems, ' ' 
by  Douglas  W.  Johnson. 

THX  WAS  ON  LAND 

''The  Plains  of  Northern  France,"  by  Sumner 
W.  Cushing. 

"Bivers  and  Marshes  of  the  Eastern  Front,"  by 
Lawrence  Martin. 

"The  Danube  Valley  and  the  Balkan  Complex," 
by  Ellsworth  Huntington. 

"The  Carpathian  Mountains  and  Transyl- 
vanian  Alps,"  by  Emmanuel  De  Martonne. 

THE  WAS  ON  WATIB 

"Geographic  Aspects  of  the  War  on  Water,"  by 
J.  Paul  Goode. 

THX  WAB  IN  THB  AIB 

"Geographic  Aspects  of  the  War  in  the  Air," 
by  B.  DeC.  Ward. 

SOONOMIO  EITEOT  OF  THX  WAB 

"Economic  Geography  of  the  War,"  by  J. 
Bussell  Smith. 

Dr.  S.  W.  Williston,  of  the  University  of 
Chicago,  gave   a  lecture  on  ''The  Earliest 


60 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1151 


Known  Air-breathing  Yertdbrates ''  under  the 
auspices  of  the  Science  Olub  of  the  Univer- 
sity of  Wisconsin  on  December  16,  1916. 
Among  future  lecturers  are  the  following: 

Dr.  E.  0.  Bosenow,  of  the  Mayo  Poundation,  on 
"The  Etiology  of  Epidemic  Poliomyelitifl, "  on 
January  12,  1917. 

Professor  Bobert  DeG.  Ward,  of  Harvard  Uni- 
versity, on  "The  Weather  and  the  War,"  on  Jan- 
uary 19,  1917. 

Dr.  Frederic  S.  Lee,  of  Ck>lumbia  University,  on 
.a  subject  yet  to  be  announced,  on  February  12, 
1917. 

Professor  G.  A  Miller,  of  the  University  of  Illi- 
nois, on  ''The  Function  of  Mathematics  in  Scien- 
tific Besearch." 

Professor  G.  S.  Slichter,  of  the  University  of 
Wisconsin,  on  "Science  at  the  University  of  Alex- 
andria." 

A  oouBSB  of  six  lectures  on  psychopathology 
is  being  given  by  Dr.  E.  E.  Southard,  professor 
of  neuropathology  in  the  Harvard  Medical 
School,  before  the  department  of  psychology, 
Columbia  University.  The  lectures  given  at 
four  o'clock,  in  Schermerhom  Hall,  are: 

Tuesday,  January  2,  "Neuropathology  and  Psy- 
chopathology. ' ' 

Wednesday,  January  3,  ''The  Brains  of  the 
Feeble-Minded." 

Wednesday,  January  31,  "Frontal  Lobe  Func- 
tions. ' ' 

Thursday,  February  1,  "The  Analysis  of  De- 
lusions. ' ' 

Thursday,  February  8,  "The  Unconscious. ' ' 

Friday,  February  9,  "Psychopathia." 

The  following  program  of  lectures  is  of- 
fered for  this  season  by  the  Ottawa  Field 
Naturalists  Club: 

December  16,  "A  Journey  through  Space,''  by 
Dr.  J.  S.  Plaskett,  Dominion  Observatory,  Ottawa. 

January  9,  "Are  Our  Forests  Vanishing — ^What 
Are  We  Doing  to  Perpetuate  Them"?  by  Mr.  B. 
N.  Campbell,  director  of  forestry,  Ottawa. 

January  23,  ' '  Our  Winter  Birds, ' '  by  Dr.  N.  Y. 
Williams,  Geological  Survey,  Ottawa. 

February  6,  "The  Animals  of  Arctic  Canada," 
by  Dr.  B.  M.  Anderson,  lately  in  charge  of  south- 
em  scientific  party  of  Canadian  Arctic  Expedition. 

February  20,  "Fishes  and  the  Fishing  Indus- 
try," by  Mr.  Andrew  Halkett,  naturalist,  Naval 
Department,  Ottawa. 


March  6,  "The  Conservation  of  WUd  Life  in 
Canada,"  by  Dr.  C.  Gordon  Hewitt,  DominioB 
Entomologist,  Ottawa. 

March  20.  Annual  meeting.  Presidential  ad- 
dress: "Becent  Archeological  Work  in  Canada," 
by  Mr.  Harlan  I.  Smith,  Geological  Survey,  Ottawa. 

A  SCHOOL  OF  FISHERIES  AT  THE  UNIVERSITY 

OP  WASHINGTON 

A  SCHOOL  of  fisheries  will  be  established  at 
the  University  of  Washington  within  the  next 
two  years,  if  the  appropriation  bill  for  the 
university  is  passed  as  it  now  stands.  The 
need  for  scientific  study  of  fishing  problems  is 
already  felt  to  so  great  an  extent  that  Pro- 
fessors Kincaid  and  E.  Victor  Smith,  of  the 
biology  department,  are  devoting  much  time 
to  the  scientific  phases  of  the  industry.  Pro- 
fessor Kincaid  is  investigating  and  fostering 
the  oyster  industry  on  the  Pacific  coast  and 
Professor  Smith  is  studying  salmon  and 
salmon  hatcheries,  particularly. 

The  passage  of  the  required  appropriation 
by  the  legislature  will  make  possible  the  addi- 
tion of  an  expert  authority  on  fishing  and 
fisheries,  the  addition  of  laboratory  equipment, 
the  enlargement  of  the  scope  of  the  university 
and  the  addition  of  increased  laboratory  space 
to  handle  problems  that  arise  through  study. 

The  university,  in  connection  with  the 
Seattle  Port  Commission,  has  invited  the 
AlhatroB8,  the  official  ship  maintained  by  the 
United  States  Bureau  of  Fisheries  for  the 
scientific  investigation  of  the  fishing  industry, 
to  winter  in  the  fresh  waters  of  Lake  Union^ 
which  wash  one  edge  of  the  campus.  Plans 
are  being  considered  that  may  make  the  J.I6a* 
iroas  available  for  students  and  instructors. 
The  ship  works  with  a  crew  of  seventy  men 
and  three  experts  and  centers  its  activity  in 
the  North  Pacific  Ocean.  At  present  it  is  in- 
vestigating tuna  fishing  off  the  coast  of  south- 
ern California.  If  the  Albatross  is  made  avail- 
able for  students  and  professors,  particularly 
those  interested  directly  in  the  fishing  indus- 
try, it  will  serve  as  a  practical  laboratory 
wherein  can  be  solved  the  problems  that  are 
confronting  the  industry  along  the  Pacific  sea- 
board. 
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SCIENTIFIC  NOTES  AND  NEWS 

Professor  Eeid  Hunt,  of  the  Harvard  Med- 
ical School,  has  been  elected  president  of  the 
American  Society  of  Pharmacology  and  Ex- 
perimental Therapeutics. 

At  the  fifteenth  annual  meeting  of  the 
American  Anthropological  Association  held  in 
K'ew  York,  from  December  26  to  29,  officers  for 
the  ensuing  year  were  elected  as  follows: 
President,  Alfred  L.  Kroeber,  Affiliated  Col- 
lies, San  Prancisco;  Secretary,  Alfred  M. 
Tozzer,  Harvard  UniTersity;  Treasurer,  Neil 
H.  Judd,  IT.  S.  National  Museum;  Editor, 
Pliny  E.  Goddard,  American  Museum  of  Nat- 
ural History. 

At  the  recent  thirtieth  anniversary  celebra- 
tion of  the  Michigan  College  of  Mines,  Dr. 
M.  £.  Wadsworth,  the  first  president  of  the 
college,  now  emeritus  dean  and  professor  of 
mining  geology  in  the  school  of  mines  of  the 
University  of  Pittsbiugh,  gave  the  address, 
his  subject  being  ''The  Michigan  College  of 
Mines  in  the  Nineteenth  Century.'' 

At  the  meeting  of  the  Philosophical  Soci- 
ety of  Washington  on  January  20,  the  retiring 
president.  Dr.  Lyman  J.  Briggs,  will  give  the 
address  on  ^  The  Living  Plant  as  a  Physical 
System.'' 

The  Society  of  Chemical  Industry  has 
awarded  the  Perkins  medal  to  Dr.  Ernst 
TwitchelL  The  presentation  will  be  made  by 
Dr.  Charles  P.  Chandler  on  the  evening  of 
January  19.  It  will  be  followed  by  addresses 
by  Dr.  A.  C.  Langmuir  on  "The  Twitchell 
Process  in  the  Glycerin  Trade,"  and  by  Martin 
H.  Ittner  on  "The  Twitchell  Process  in  the 
Soap  and  Candle  Industry." 

AccoRDiNO  to  the  Jourtuil  of  the  American 
Medical  Association,  the  Alvarenga  prize, 
awarded  annually  by  the  Swedish  Medical 
Association,  has  for  1916  been  given  to  Dr.  E. 
Nilsson  for  his  comprehensive  study  of  the 
physical  development  and  fitness  for  military 
service  of  the  young  men  of  Sweden  between 
1861  and  1913.  The  association  distributed 
elevtti  other  prizes.  The  jubilee  prize  was 
given  to  H.  B.  Lundborg  for  his  medical- 
biologic    study    of    generations    of    certain 


families  in  Sweden  totaling  2,232  members. 
He  traced  the  working  of  the  Mendelian  laws 
of  heredity  through  nearly  200  years. 

Professor  S.  A.  Forbes,  of  the  department 
of  entomology  of  the  University  of  Illinois, 
has  been  called  to  Washington,  D.  C,  to  con- 
sult with  the  members  of  the  United  States 
Bureau  of  Entomology,  in  regard  to  formu- 
lating plans  for  a  campaign  agrainst  the  Hes- 
sian fly,  of  which  Professor  Forbes  has  made 
a  study. 

Dr.  F.  R.  Watson,  of  the  department  of 
physics  of  the  University  of  Illinois,  who  has 
made  several  years'  research  on  the  subject  of 
acoustics,  is  being  consulted  by  the  United 
States  navy  officials  concerning  the  acoustical 
conditions  necessary  for  sound-proof  radio 
rooms  on  battleships.  It  has  become  highly 
important  that  the  wireless  operator  on  a 
battleship  be  able  to  receive  messages  without 
interruption  by  outside  noises,  and  the  Navy 
Department  is  searching  for  a  soimd-proof 
room  where  the  operator  can  work  without  in- 
terference. 

Northwestern  University  has  appointed  a 
local  committee  to  cooperate  with  the  National 
Eesearch  Council  in  its  service  for  the  United 
States  government.  The  committee  is  com- 
posed of  the  following  i)ersons:  For  the  hoard 
of  trustees,  Messrs.  James  A.  Patten,  Irwin  C. 
Bew,  William  S.  Mason,  Theodore  W.  Bobin- 
son.  For  the  alumni.  Dr.  Chas.  H.  Mayo, 
Bochester,  Minn.,  Dr.  W.  E.  Danforth,  Evans- 
ton,  HI.  For  the  faculty.  Professors  Henry 
Crew,  D.  B.  Curtiss,  Ulysses  S.  Orant,  Philip 
Fox  and  William  A.  Locy,  of  the  College  of 
Liberal  Arts;  Professors  A.  B.  Kanavel,  A.  L 
Kendall,  J.  H.  Long  and  S.  W.  Banson,  of  the 
Medical  School;  Professor  John  H.  Wigmore, 
of  the  Law  School;  Professor  0.  H.  Basquin, 
of  the  College  of  Engineering;  and  Professors 
Arthur  D.  Black  and  Thomas  L.  Gilmer,  of  the 
Dental  School. 

The  Aurora,  under  the  command  of  Captain 
Davis,  sailed  from  Port  Chalmers,  New  Zeal- 
and, for  the  Antarctic  on  December,  with  Sir 
Ernest  Shackleton  on  board.  Sir  Ernest  will 
command  the  land  operations  for  rdief  of  the 
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members  of  the  expedition  marooned  in  Boas 
Sea,  and  is  hopeful  of  finding  Lieutenant  Mac- 
intosh's party  well.  Before  the  departure  of 
the  Aurora  a  civic  reception  was  given  at 
Dunedin  in  honor  of  Sir  Ernest  Shackleton, 
who  arrived  there  in  company  with  Dr.  R.  Mc- 
Nab,  minister  of  marine. 

Dr.  Barton  Warren  Evermann,  of  the  Mu- 
seum of  the  Califomia  Academy  of  Sciences, 
spent  a  portion  of  December  in  the  east.  He 
represented  the  academy  as  a  delegate  at  the 
dedication  of  the  new  building  of  c^amics  at 
the  University  of  Illinois.  At  the  annual 
meeting  of  the  Indiana  Academy  of  Science  at 
Indianapolis,  on  December  8  and  9,  which  was 
devoted  chiefiy  to  papers  dealing  with  a  cen- 
tury of  science  in  Indiana,  he  presented  a 
paper  on  "  A  Century  of  Zoology  in  Indiana." 
At  a  meeting  of  the  Washington  Biological  So- 
ciety Dr.  Evermann  spoke  on  the  work  the 
Califomia  Academy  of  Sciences  is  doing  in 
the  installation  of  habitat  groups,  illustrating 
his  remarks  with  colored  slides.  The  same  ad- 
dress was  given  at  Butler  University. 

Professor  R.  A.  Millikan,  of  the  University 
of  Chicago,  will  give  on  the  Hitchcock  Foun- 
dation at  the  University  of  Califomia,  the  fol- 
lowing lectures: 

"Electricity  in  the  Nineteenth  Century." 
"X-rays  and  the  Birth  of  the  New  Physics." 
"The    Electron — ^Its    Isolation    and    Measure- 
ment. ' ' 
"Brownian  Movements  and  Sub-electrons." 
"The  Structure  of  the  Atom." 
"The  Nature  of  Badiation." 

Professor  E.  P.  Lewis,  of  the  University  of 
Califomia,  recently  lectured  at  the  State  Uni- 
versity of  Iowa  on  the  following  subjects: 
*^  The  Multiple  States  of  Nitrogen  as  Indicated 
by  Its  Spectra,"  "  The  Spectroscopic  Explora- 
tion of  the  Heavens,"  and  "The  Electrical 
Properties  of  Flames." 

Dr.  Lewellts  F.  Barker,  of  the  Johns  Hop- 
kins University,  delivered  an  address  on  "  In- 
ternal Secretions,"  before  the  Medical  Society 
of  the  City  and  County  of  Denver,  on  Decem- 
ber 26. 

At  the  stated  meeting  of  the  Geographic  So- 
ciety of  Chicago  on  January  12,  Professor. Em- 


manuel de  Martonne,  associate  professor  of 
geography,  of  the  University  of  Paris,  gave  an 
illustrated  lecture  entitled,  "  The  Battle  Fields 
of  France." 

John  Finlatson,  an  explorer,  for  whom  Fin- 
layson  River  and  Finlayson  Lake  in  Yukon 
territory  were  named,  died  on  January  8,  aged 
one  hundred  and  five  years.  Finlayson,  who 
was  a  native  of  Scotland,  prospected  and  mined 
gold  in  Califomia  and  Oregon  until  he  was 
eighty-six  years  old  and  then  went  to  British 
Columbia  and  Yukon  territory,  where  he  ex- 
plored large  areas  in  which  white  men  had 
never  penetrated. 

Mr.  Daniel  Oliver,  FJt.S.,  died  on  Decem- 
ber 23,  at  his  resilience  at  Kew,  in  his  eighty- 
seventh  year.  He  was  professor  of  botany  at 
University  College,  London,  from  1861  to  1888, 
and  afterwards  keeper  of  the  herbarium  and 
library  at  Kew  Gardens. 

Mr.  F.  W.  LEVAin)ER,  editor  of  the  Journal 
and  Memoirs  of  the  British  Astronomical  Asso- 
ciation, died  on  December  20,  aged  seventy- 
seven  years. 

Professor  Jean  Baptiste  A.  Chauveau,  the 
eminent  biologist,  member  of  the  Section  of 
Agriculture  of  the  French  Academy  of  Sci- 
ences and  of  the  Academy  of  Medicine,  died 
on  January  4,  in  Paris. 

The  manuscript  for  a  report  on  "  The  Peat 
Deposits  of  Connecticut "  was  in  the  hands  of 
Dr.  Charles  A.  Davis,  of  the  Bureau  of  Mines, 
at  the  time  of  his  death.  Careful  search  has 
failed  to  locate  this  manuscript.  It  is  possible 
that  it  had  been  sent  for  criticism  to  some 
scientific  worker  and  had  not  been  returned. 
Any  one  who  has  knowledge  regarding  this 
manuscript  is  requested  to  address  Professor 
Herbert  E.  Gregory,  Yale  University,  New 
Haven,  Conn. 

At  the  first  session  of  the  American  Con- 
gress on  Internal  Medicine,  held  in  New  York 
on  December  28  and  29,  there  was  founded  the 
new  American  College  of  Physicians,  and 
sixty-five  physicians  were  given  fellowships, 
the  selection  having  been  made  by  the  council 
of  the  congress. 
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Messrs.  John  Wiley  and  Sons,  Incx>rpo- 
RATEDy  write  that  they  supply  filing-card  an- 
nouncements of  their  new  books  covering  sci- 
entific and  technical  subjects,  in  accordance 
with  the  plan  recommended  by  Mr.  Wilhelm 
Segerblom  in  the  issue  of  SaENOE  for  January 
5.  They  will  send  copies  of  these  cards  to  those 
who  may  be  interested. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  BiUings  family  of  Chicago,  headed  by 
Mr.  C.  K.  G.  Billings,  has  given  one  million 
dollars  to  the  University  of  Ohicago  toward 
the  endowment  of  the  medical  school.  The 
money  is  to  be  used  to  provide  a  hospital  in 
connection  with  the  school. 

The  late  Mr.  John  D.  Archbold  has  be- 
queathed the  sum  of  $500,000  to  Syracuse  Uni- 
versity. 

Mr.  Jacob  H.  Schiff  has  given  the  sum  of 
$60,000  to  New  York  University  toward  the 
fund  of  $300,000  for  the  division  of  public 
afFairs  in  the  school  of  commerce. 

The  alumni  of  Harvard  University  plan  to 
collect  a  fund  of  ten  million  dollars  for  the 
X>ermanent  endowment  fund  of  the  university. 

Professor  A.  A.  Noyes,  director  of  the  re- 
search laboratory  of  physical  chemistry  at  the 
Massachusetts  Institute  of  Technology,  will 
si>end  the  next  five  months  at  Throop  College, 
Pasadena,  Cal.,  where  the  new  chemistry 
building  will  be  occupied  about  February  1. 

Dr.  Roswell  Anoier,  assistant  professor  of 
psychology  at  Yale  University,  will  during  the 
second  half  year  give  at  Yale  University  one 
of  the  courses  given  by  the  late  Hugo  Miinster- 
berg.  The  other  courses  will  be  given  by 
Assistant  Professor  H.  S.  Langfeld  and  Dr. 
L.  T.  Troland. 

The  Journal  of  the  American  Medical  Asso- 
ciation states  that  the  senate  of  Queen's  Uni- 
versity, Kingston,  Ont.,  has  issued  a  memo- 
randum covering  its  objections  to  the  action 
of  the  University  of  Toronto  in  deciding  to 
establish  in  1918  a  six-year  academic  course  in 
medicine.  A  conference  had  been  held  be- 
tween representatives  of  the  two  universities 


but  no  other  universities  interested  in  Canada 
had  been  asked  to  participate  in  that  confer- 
ence. Queen's  University  says  that  the  pro- 
posals come  at  a  time  when  there  is  an  unusual 
demand  for  the  services  of  medical  men  from 
the  British  and  Canadian  governments,  and 
that  the  great  need  for  medical  men  will  not 
immediately  cease  when  the  war  is  over. 


DISCUSSION  AND  CORRESPONDENCE 

THB   INPLUSNCB    OP   DISBASB   IN   THB 
EXTINCTION  OP  RACES 

OsBORN^  has  called  our  attention  to  the  part 
disease  may  have  played  in  the  extinction  of 
certain  mammalian  groups  especially.  He 
based  his  suggestion  on  the  prevalence  of  cer- 
tain diseases  among  modem  mammals,  such 
as  Texas  fever,  "  rinderpest,"  biliary  fever  and 
the  disease  transmitted  by  the  tse-tse  fly.  He 
says: 

Thus  in  these  diseases  we  have  all  the  eonditiona 
favorable  for  the  wide  distribution  of  insect-bomt 
diseases  which  in  past  times  may  have  attacked 
various  types  of  quadrupeds  and  resulted  in  exter- 
mination before  natural  immunity  was  acquired. 

He  did  not,  however,  cite  any  instances  in 
which  disease  is  known  to  have  played  a  part 
among  the  fossil  vertebrates,  and  it  is  not 
likely  that  epidemic  diseases  of  which  he  spoke 
should  leave  an  impress  on  the  skeleton. 

The  writer^  has  already  indicated  how  a 
study  of  pathological  lesions  on  fossil  bones 
may  show  something  of  the  widespread  nature 
of  disease  in  geological  time.  During  the 
past  few  months  there  have  been  accumulated 
evidences  of  at  least  a  score  of  diseases  which 
are  suggested  by  the  lesions  found  on  the 
petrified  skeletal  remains.  Since  the  detailed 
description  of  these  will  appear  elsewhere,  it 
will  only  be  necessary  to  say  here  that  disease, 
as  indicated  by  the  above-mentioned  lesions, 
was  widespread  quite  early  in  the  history  of 
the  early  vertebrates.  Pathological  bones 
have  so  far  not  been  noted  in  the  early  or 

1  H.  F.  Osbom,  American  NatwaUst,  VoL  XL,, 
p.  836,  1906. 

2  SoiXNCX,  N.  S.,  Vol.  XLIII.,  No.  1108,  pp.  425- 
426, 1916.  Amerioan  Jaumdl  of  Science,  Vol.  XLL, 
pp.  630-531,  1916. 
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middle  Paleozoic,  but  in  the  Permian  diseased 
bones  haye  been  described  by  Benanlt,  which 
were  afflicted  with  caries,  and  he  was  able  to 
discern  something  of  the  nature  of  the  bac- 
teria producing  these  lesions.  Walcott*  has 
indicated  the  presence  of  bacteria  in  a  much 
earlier  period  but,  so  far  as  I  am  aware,  noth- 
ing of  the  diseased  nature  of  fossil  forms  is 
known  earlier  than  that  stated  above. 

The  lesions  so  far  studied  are  the  results 
of  accidents,  or  of  infections  and  none  of 
them  are  very  extensive.  It  is  improbable 
that  any  of  the  lesions  so  far  studied  were 
so  severe  that  the  life  of  the  individual 
afflicted  was  endangered.  Certainly  none  of 
them  are  severe  enough  to  have  endangered 
the  race.  Troxell*  has  suggested  in  the  de- 
scription of  a  pathologic  camel  phalanx  from 
the  Pleistocene  of  Texas : 

The  interesting  pathologic  phalanx  is  probably  a 
result  of  exoBtods  or  uncontrolled  deposition  of 
bony  material.  The  bone  was  not  broken,  because 
it  shows  the  same  length  as  the  normal  one  of  the 
same  size.  Possibly  the  disease  which  caused  the 
death  of  the  individual  also  contribated  to  the 
destmction  of  the  species. 

It  is  to  be  doubted  if  lesions  of  this  nature  are 
ever  fatal.  They  may  result  in  the  loss  of 
usefulness  of  the  member  afflicted  and  in  the 
case  of  the  camel,  aside  from  a  stifFness  in  the 
foot  afflicted,  probably  no  other  result  was 
noticeable.  Troxell  has  mentioned  that  the 
introduction  of  swampy  conditions  into  that 
regr^on  was  instrumental  in  the  extinction  of 
the  fauna,  and  it  is  to  be  further  noted  that 
the  swampy  condition  also  produced  the 
arthritic  lesion  in  the  camel  phalanx,  since 
arthritides  are  more  commonly  found  in 
animals  inhabiting  moist  places,  and  are  par- 
ticularly severe  in  extinct  cave-inhabiting  and 
fossorial  animals. 

It  is  not  my  intention  to  contend  that 
disease  has  not  been  influential  in  the  extinc- 
tion of  races;  it  probably  has  been;  but  those 
diseases  which  have  left  an  impress  on  the 

•  G.  D.  Walcott,  1915,  Proc.  Nail  Acad,  8ci,, 
April,  1915,  pp.  256-257. 

*E.  L.  Troxell,  1915,  Amer,  Joum.  8ei.,  Vol. 
XXXIX.,  p.  626,  Fig.  14. 


fossilized  skeleton  certainly  can  not  be  re- 
garded as  among  those  diseases  which  would 
produce  widespread  extinction.  Some  other 
has  been  the  dominant  factor.  Among  the 
labyrinthodonts,  for  instance,  there  is  no  evi- 
dence of  disease  on  the  skeletons,  and  we 
know  that  after  a  sudden  rise  and  world-wide 
distribution  of  species,  suddenly  the  whole 
group  went  out  of  existence.  The  same  may 
be  said  of  other  early  groups  of  vertebrates. 
The  present  results  of  the  study  of  fossil 
pathology  indicate  the  early  appearance  in 
geological  time  and  widespread  distribution  of 
diseases  of  many  kinds,  but  none  of  them,  so 
far  as  these  lesions  may  be  interpreted,  were 
sufficiently  severe  to  have  played  a  part  in  the 
extinction  of  any  of  the  known  races  of 
vertebrates.  They  are  to  be  regarded  rather  as 
chronic  infectious  or  constitutional  diseases 
which  may  have  played  a  part  in  extinction, 
but  there  must  have  been  some  other  and  more 
powerful  ally  which  is  at  present  unknown. 

Roy  L.  Moodie 
XJnivxesity  or  Illinois, 

COLLXGB  or  MXDICINS, 

Chicago 

VERTICAL   PILING  FOR  PAMPHLBT 
COLLECTIONS 

In  the  issue  of  Science  for  November  24 
Professor  Storer  calls  attention  to  the  impor- 
tant matter  of  properly  caring  for  pamphlet 
collections.  He  also  brings  together  in  very 
serviceable  form  the  data  r^arding  the  vari- 
ous methods  which  have  been  used  in  storing 
pamphlets.  The  writer  merely  wishes  to  add 
some  items  from  his  experience  in  using  for 
this  purpose  ordinary  commercial  vertical 
filing  cases. 

When  this  system  is  used  the  pamphlets  are 
placed  in  the  drawers  of  the  cabinet  face  for- 
ward and  with  the  back  of  the  pamphlet  upper- 
most. It  is  thus  possible  to  read  the  back  title 
if  the  pamphlet  bears  one,  or  to  separate  the 
pamphlets  slightly  as  one  would  cards  in  a 
card  index  and  thus  note  the  title  printed  or 
written  on  the  front  cover.  Ouides  are  in- 
serted at  convenient  intervals  to  assist  in 
finding  the  particular  group  of  pamphlets  de- 
sired.   These  guides  may  provide  a  series  of 


Januaky  19, 1917] 


SCIENCE 


65 


subdiyisions  as  minute  as  desired,  though  in 
practise  an  average  of  one  g^uide  "per  inch  will 
be  found  to  be  a  generous  allowance.  Any 
pamphlet  in  the  series  may  be  found  and  re- 
moved without  disturbing  others,  or  the  whole 
group  bearing  upon  a  single  subject  may  be 
located  instantly. 

It  goes  without  saying  that  the  publications 
are  protected  in  the  most  complete  manner 
from  dust,  light  and  accidental  injury  and  are 
at  the  same  time  kept  perfectly  flat  and  under 
light  pressure. 

The  total  floor  space  occupied  is  little  if 
any  greater  than  is  required  for  storage  on 
shelves.  The  horizontal  extent  of  the  case 
along  the  wall  is  less  than  in  other  types  of 
storage.  The  latter  point  is  often  of  great 
importance,  due  to  the  limited  amount  of  wall 
space  in  many  offices.  Furthermore,  the  ver- 
tical flle  may  be  placed  in  the  center  of  the 
floor  if  the  room  happens  to  be  a  large  one. 
The  entire  cabinet  with  its  contents  can  be 
moved  from  one  location  to  another  with  no 
risk  of  disarranging  the  collection. 

Storage  in  this  manner  is  not  as  expensive 
as  is  ordinarily  supposed.  A  vertical  filing 
case  which  I  have  just  received  for  my  own 
use  contains  filing  space  equal  to  110  inches 
of  shelving.  The  cost  is  about  twelve  and  one 
half  cents  per  inch,  without  guides.  This  is 
not  a  transfer  case,  but  a  well-made  five-drawer 
upright  unity  invoice  size.  It  is  steel  con- 
struction inside  with  oak  exterior.  Data  are 
not  at  hand  r^arding  the  cost  of  filing  in 
pamphlet  cases,  but  shelving  with  closed  dust- 
proof  back  if  made  of  selected  lumber  and 
well  finished  would  cost  probably  from  seven  to 
ten  cents  per  lineal  inch  of  filing  space.  If  to 
this  be  added  the  cost  of  pamphlet  cases  the 
expense  of  the  method  can  not  be  much  less 
than  that  of  vertical  filing.  The  convenience 
of  the  latter  is  such  that  it  would  appear  ad- 
visable to  investigate  it  closely  in  every  case 
before  adopting  another  system.  It  offers  par- 
ticular advantages  for  personal  use. 

It  should  be  added  that  the  file  th*at  I  am 
using  accommodates  papers  with  a  greatest 
dimension  of  ten  and  one  fourth  inches.  This 
will  provide  for  most  separates,  though  there 


are  of  course  a  few  which  are  too  large. 
Larger  drawers  will  cost  about  the  same  per 
cubic    inch,    but    correspondingly   more   per 

lineal  inch.  W.  L.  Eikbnberbt 

School  or  Education, 
Univebsitt  or  Kansas 

PHRENOLOGY 

It  is  gratifying  to  report  the  receipt  of  the 
following  communication,  relating  to  the  lec- 
ture on  "Phrenology"  which  was  referred  to 
in  Science  of  December  29.  The  letter  is 
dated  January  4,  and  is  signed  by  Professor 
Wm.  A.  Wilbur,  dean  of  Columbian  College, 
George  Washington  University. 

Following  your  letters  of  December  21  and  De- 
cember 23,  concerning  an  announced  lecture  on 
phrenology  before  the  Enosinian  Society,  and  fol- 
lowing a  letter  of  December  26  from  Dr.  Frank 
Baker,  relating  to  the  same  subject,  President 
Stockton  directed  me  to  see  that  the  lecture  was 
not  given.  On  December  28  I  notified  the  president 
of  the  society  of  President  Stockton's  directions  in 
the  matter,  and  I  am  in  receipt  from  him  of  a  let- 
ter of  January  3  cancelling  all  arrangements  for 
the  lecture  referred  to. 

President  Stockton  directed  me  to  say  that  he 
felt  sure  you  would  wish  to  give  this  action  of 
the  university  as  wide  publicity  as  the  announce- 
ment and  note  over  your  signature  in  the  issue  of 
Soiencb  of  December  29, 1916. 

A.  B^DLICKA 

U.  S.  National  Mussuu, 
Washington,  D.  C. 


QUOTATIONS 

THE  TEACHING  OF  SCIENCE  IN  GREAT 

BRITAIN 

While  discussion  is  in  progress  as  to  the 
right  principles  upon  which  science,  now  be- 
ginning to  be  recognized  as  an  educational 
essential,  should  be  introduced  into  our  cur- 
ricula, it  is  well  to  wait  until  some  general 
synthesis  of  opinion  has  been  effected  before 
attempting  a  general  summary  of  conclusions. 
In  practise,  we  shall  arrive  at  the  type  of 
science  teaching  that  commends  itself  to  those 
who  are  most  closely  in  contact  with  present 
needs  and  conditions.  But  it  may  help  to 
clear  the  air  of  controTersy  if  two  points  of 
view  are  restated  which  are  coming  into  gen- 
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eral  recognition,  the  one  as  a  result  of  educa- 
tional thought  before  the  war,  the  other  in 
connection  with  the  wide  upheaval  of  opinion 
that  the  war  has  caused. 

In  December,  1912,  we  published  a  draft 
scheme  for  the  teaching  of  science  upon  a  syn- 
thetic method — ^the  term  "synthetic,''  in  this 
case,  implying  that  science  was  to  be  taught  as 
a  whole  in  the  more  elementary  stages,  with 
the  rudiments  of  the  separate,  specialized 
sciences  blended  together  and  taught  in  con- 
nection with  one  another  as  parts  of  a  single 
realization.  The  sciences  were  in  danger  of 
becoming  the  monopoly  of  specialists;  not 
a  mere  financial  monopoly,  but  a  monopoly  of 
faculty  and  intelligence.  In  a  civilization 
increasingly  governed  by  science,  it  seemed 
to  us  of  importance  that  citizens  should 
have  a  general  comprehension  of  science. 
More  than  this:  specialists  themselves  go 
wrong  if  they  never  fully  realize  the  broad 
foundations  of  their  specialties.  A  narrow 
specialist  is  a  bad  specialist.  The  more  im- 
I)ortant  specialism  in  science  was  destined  to 
become,  the  more  essential  we  felt  it  to  be 
that  a  wide  general  conception  of  science 
should  be  taught;  not  only  that  people  might 
have  some  conception  of  the  scientific  prin- 
ciples upon  which  they  were  increasingly 
governed,  but  also  that  the  specialists  of  the 
future  might  have  a  broader  foundation  for 
their  work  through  a  better  realization  of  the 
dependence  of  one  branch  of  science  upon  the 
others. 

The  war  has  taxight  us  by  force  what  we 
might  not,  i)erhaps,  have  learned  so  rapidly 
by  the  peaceful  exercise  of  our  wits:  that  in 
national  endeavor  all  branches  of  activity 
must  be  subordinated  to  a  conception  of  the 
whole.  The  present  demand  for  more  science 
comes  of  a  recognition  that,  for  all  our  special 
excellences,  our  general  ignorance  of  causes 
had  come  near  to  destroying  us.  And  with 
this  recogrnition  there  comes  a  conception  of 
science  that  goes  beyond  a  synthesis  of  "the 
sciences."  The  scientific  outlook,  the  scientific 
method,  call  for  a  place  not  only  in  science 
teaching,  but  in  all  teaching.  This  is  not  be- 
cause we  admire  German  scientific  organiza- 


tion. As  a  matter  of  pure  science,  we  detest 
G^erman  scientific  organization  because  it  is 
fimdamentally  unscientific,  just  as  it  is  funda- 
mentally inhuman.  It  favors  prejudices,  not 
truths.  We  want  to  put  a  right  scientific 
organization  in  its  place;  we  have  seen  the 
results  of  having  no  scientific  organization  at 
all,  though  we  have  battled  against  these  evO 
results  with  extraordinarily  rapid  success. 

The  war  is  teaching  us  a  new  science  of  our 
own  and  a  new  humanism  of  our  own.  Both 
are  in  embryo,  as  far  as  education  is  con- 
cerned; much  thought  and  discussion  are  still 
needed  for  the  further  evolution  of  a  complete 
system.  But  one  thing  becomes  increasingly 
clear.  There  is  no  war  between  our  new  sci- 
ence and  our  new  humanism.  The  dying 
quarrel  lies  between  prejudices  rather  than 
between  principles.  We  need  a  science  teach- 
ing that  is  complete  and  unified;  but  by  now 
we  are  coming  to  realize  that  we  also  need  a 
humanistic  science,  and  a  humanism  that  is 
scientific.  Such  a  solution,  if  we  take  the 
pains  to  work  it  out,  will  be  thoroughly  in 
accord  with  the  English  genius. — London 
Times  Educational  SuppUmeni. 


SCIENTIFIC  BOOKS 

Bridge  Engineering.    By  J.  A.  L.  Waddell. 

John  Wiley  and   Sons,  New  York,   1916. 

2  Vols.    2177  pp. 

Like  most  branches  of  science  or  of  engi- 
neering, the  field  of  structural  engineering  is 
abundantly  supplied  with  text-books  and  trea- 
tises. However,  as  in  a  vocation  there  is  al- 
ways room  at  the  top,  so  in  the  literature  of  a 
subject  there  is  always  room  for  a  new  work  if 
it  presents  the  subject  from  a  fresh  point  of 
view,  or  if  it  contributes  something  new,  or 
puts  in  a  new  light  something  which  may  be  a 
matter  of  even  common  knowledga 

In  engineering  there  is  always  opportunity 
for  a  contribution  which  will  be  of  value  if 
it  embodies  results  of  experience,  even  upon 
subjects  of  which  the  fundamental  principles 
are  well  understood,  for  engineering  deals  with 
the  applications  of  science,  and,  in  those  appli- 
cations, conditions  are  so  available  that,  as  is 
well  known,  good  judgment,  common  sense  and 
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the  ability  to  meet  emergencies  are  more  im- 
portant requisites  for  success  than  deep  or 
accurate  scientific  knowledga 

The  author  of  the  work  under  review  is  not 
only  possessed  of  deep  and  accurate  scientific 
knowledge,  but  has  had  an  exceptionally  wide 
and  valuable  experience  as  an  engineer.  The 
present  work  is  not  an  ordinary  text-book; 
indeed  most  of  the  subjects  discussed  in  ordi- 
nary text-books  are  entirely  omitted  here.  This 
work  begins,  broadly  speaking,  where  the  usual 
text-book  leaves  ofF,  and  concerns  itself  with 
an  exhaustive  discussion  ranging  from  large 
questions  down  to  details  of  design,  and 
throughout  it  all  the  author  draws  upon  his 
experience,  and,  in  an  easy  conversational  way 
which  makes  the  book  very  readable,  places 
here  on  record  his  opinions,  his  deductions, 
and  his  experiences  regarding  most  of  the  im- 
IX)rtant  matters  involved  in  the  design  of 
bridge  structures. 

The  work  is  a  large  one,  comprising  two 
bulky  volumes,  with  a  total  of  over  two  thou- 
sand pages.  Indeed,  if  any  criticism  is  to  be 
made  of  the  work,  it  is  that  it  is  too  bulky  and 
includes  some  information  which  might  well 
have  been  omitted,  such  for  instance,  as  a 
glossary  of  terms  covering  220  pages  which 
might  have  been  relegated  to  a  technical  dic- 
tionary rather  than  included  in  a  treatise  on 
bridge  engineering.  However,  the  book,  as 
stated,  is  not  a  text-book,  and  will  not  be  car- 
ried about  by  college  students  in  their  grips; 
it  is  a  reference  book  for  the  office  and  for 
the  consulting  engineer,  and  for  such  it  will  be 
found  of  great  value.  The  bridge  engineer 
who  desires  to  inform  himself  with  reference 
to  any  type  of  structure,  or  to  investigate  any 
particular  problem,  will  be  apt  to  find  in  this 
work  some  clue  which  will  guide  him,  if  in- 
deed he  does  not  find  the  direct  answer  to  his 
inquiry. 

The  book  is  rather  uneven,  it  is  true,  in  its 
treatment,  devoting  for  instance,  forty-eight 
I>ages  to  the  subject  of  cantilever  bridges, 
thirty  pages  to  arches  of  all  the  various  kinds, 
sixteen  pages  to  su8i>ension  bridges,  and  seven 
pages  to  wooden  bridges  and  trestles.  How- 
ever, the  work  does  not  pretend  to  be  a  com- 


plete treatise;  it  is  supplementary  to  the  usual 
text-books  and  the  author  has  not  thought  it 
necessary  or  desirable,  merely  for  the  sake  of 
completeness,  to  cover  ground  which  is  quite 
adequately  treated  in  other  works.  This  work 
is  supplementary  to  such  treatises  and  aims 
to  give  the  profession  the  results  of  the  experi- 
ence and  study  of  its  author,  and  the  opinions 
which  he  has  been  led  to  hold  on  the  various 
matters  of  bridge  design  and  construction.  It 
will  be  found  a  very  valuable  work  for  the  con- 
sulting engineer  and  the  bridge  specialist, 
while  the  engineering  student  will  find  an 
opportunity  therein  to  pursue  lines  of  inquiry 
upon  which  he  may  be  engaged,  and  to  learn 
the  opinions  of  an  eminent  bridge  engineer. 

A  characteristic  of  the  work  is  the  inclusion 
therein  of  a  number  of  chapters  relating  to 
matters  not  generally  touched  upon  in  such 
works,  such,  for  instance,  as  '' Esthetics  in 
Design,''  "  Office  Practise,"  «  Bridge  Failures 
and  Their  Lessons,"  "Responsibility  of  the 
Bridge  Engineer,"  "Ethics  of  Bridge  Engi- 
neering." A  very  interesting  chapter  is  that 
on  "  Expedients  in  Design  and  Construction  " 
in  which  instances  are  give  of  the  exercise  of 
the  important  quality  of  "gumption"  which 
every  successful  engineer  must  possess  in 
greater  or  less  degree.  The  book  will  be  found 
of  value,  not  only  for  the  technical  information 
which  it  contains,  but  because  it  emphasizes 
the  necessity  for  qualities,  other  than  mere 
mathematical  ability  or  an  imderstanding  of 
small  technical  details,  for  the  successful  struc- 
tural engineer.  It  is  a  book  which  wiU  tend 
to  broaden  the  view  and  so  increase  the  useful- 
ness of  the  young  engineer. 

George  F.  Swain 

Habvabd  University  and  the 
Massaohusetts  Institute  or  Teohnology 


SPECIAL  ARTICLES 

ON  THB  BLBCTRIC  ORGANS  OP  OYMNOTUS 

CARAPUS 

It  was  suggested  to  the  writer  by  Professor 
U.  Dahlgren,  of  Princeton  University,  that 
Oymnotus  carapua  might  furnish  material  for 
the  study  of  electric  organs.    Miss  A.  Lowrey^ 

1  Jour.  MorpK,  Vol.  24^  p.  693. 
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in  her  examination  of  several  G^ymnotid  fishes 
was  unable  to  find  electric  tissues.  She  found 
that 

in  or  betvreen  the  first  and  second  muscular  units 
of  the  ventral  portion  of  the  great  lateral  muscles, 
there  was  a  slight  degeneration  of  parts  of  the 
muscles.  The  larger  units  had  been  reduced  to 
two  minute  oval  muscles  embedded  in  either 
strands  of  cartilage,  or  strands  of  cartilage  and 
fat,  and  occupied  parts  of  two  triangular  spaces, 
one  on  each  side  of  the  median  septum  just  above 
the  (muscle)  unit  which  controls  the  anal  fin.  No 
plates,  special  nerve  fibers,  or  nerve  endings  were 
seen. 

In  my  examination  of  the  specimen  which 
had  been  collected  by  Professor  Dahlgren  some 
years  ago,  I  noticed  that  when  the  fish  was 
scaled  a  i)ortion  of  the  body  appeared  almost 
translucent.  The  location  of  this  part  corre- 
sponds exactly  to  the  location  described  by 
Miss  Lowrey  where  '^  slight  degeneration  of 
parts  of  the  muscles"  had  taken  place.  Sec- 
tions were  made  of  this  portion  of  the  body, 
and  a  study  of  these  has  shown  beyond  all 
doubt  that  the  portion  of  the  body  in  question 
is  composed  of  electric  tissue.  Not  only  were 
the  characteristic  electroplaxes  found,  but  also 
the  special  electric  nerve  fibers  and  blood- 
vessels supplying  them. 

The  fish  used  for  this  study  measured  ap- 
proximately 81  cm.  in  length.  The  body  is 
more  or  less  filiform,  tapering  to  an  extremely 
finely  pointed  tail.  The  head  is  flattened 
dorsally  and  the  upper  lip  projects  slightly 
over  the  lower  lip.  The  gill  opening  is  rather 
small  with  a  dusky  spot  just  above  it.  The 
vent  opens  just  behind  the  throat.  The  dorsal 
fin  is  entirely  lacking,  while  the  ventral  fin  ex- 
tends from  the  tip  of  the  finely  pointed  tail 
to  a  position  just  posterior  to  the  vent  open- 
ing. The  fin  is  controlled  by  a  muscle  unit 
lying  just  dorsal  to  it.  The  electric  organs 
extend  from  the  tip  of  the  tail  forward,  fol- 
lowing along  the  entire  length  of  the  ventral 
fin  and  lying  dorsal  to  the  muscle  unit  con- 
trolling the  fin.  There  are  two  such  organs, 
one  on  each  side  of  the  body,  each  tapering 
more  or  less  at  the  cephalad  and  caudad  ends, 
thus  giving  the  organs  the  form  of  much- 
elongated    spindles.      In    cross-section    these 


electric  areas  appear  triangular  in  shape  and 
are  separated  by  the  median  septum. 

The  electric  spindles  axe  divided  into  five 
longitudinal  tiers  by  horizontal  sheets  of  con- 
nective tissue  running  the  entire  length  of  the 
organ.  In  these  tiers  the  electroplaxes  are  ar- 
ranged perpendicular  to  the  s^ta  in  com- 
partments bounded  by  the  electrolemma  and 
embedded  in  the  ''  electric  jelly."  These  com- 
partm^its,  with  the  electroplaxes  lying  in 
about  the  middle,  are  relatively  large^  with  the 
result  that  the  electroplaxes  are  rather  widely 
separated.  Since  the  strength  of  the  electric 
current  produced  is  proportional  to  the  num- 
ber of  electroplaxes,  it  is  safe  to  assume  that 
the  electric  current  produced  by  G.  carapva 
must  be  extremely  weak,  if  it  is  at  all  per- 
ceptible. 

The  electroplaxes  are  plainly  seen  in  any 
section  taken  through  the  electric  organ. 
They  are  more  or  less  square  or  oblong  in 
shape,  with  irregular  projections  (papillfls)  on 
the  cephalad  and  caudad  sides.  These  papilhs 
are  usually  longer  on  the  caudad  sides.  Nu- 
merous oval  nuclei  are  arranged  peripherally 
and  no  cell  walls  are  present.  The  core  of  the 
electroplax  is  homogeneous  in  ajipearanoe. 
The  nerves  and  blood-vessels  always  approach 
the  caudad  side  of  the  plates,  a  oondition  which 
is  similar  to  that  found  in  the  electric  eel  and 
other  Oymnotids. 

It  is  thus  evident  that  the  tissue  which  Miss 
Lowroy  has  described  as  degenerated  muscle 
units  is  really  an  electric  organ.  Her  men- 
tion of  ^'strands  of  cartilage"  being  inter- 
mingled with  the  degenerated  muscle  leads  me 
to  believe  that  she  has  seen  the  electroplaxes 
and  interpreted  them  as  being  cartilage.  Th^ 
are  usually  of  a  homogeneous,  hyaline  appear- 
ance and  with  their  numerous  nuclei  might 
present  a  cartilaginous  appearance.  Yet  their 
form  is  that  so  characteristic  of  electric  plates 
that  one  can  not  overlook  th^n. 

Another  of  the  Oymnotids  which  Miss 
Lowrey  has  examined  and  reported  to  possess 
no  electric  organs  is  Eigenmannia  virescens. 
In  the  posthimious  work  of  Sachs  (1881)  on 
Oymnotus  electricus,  some  of  his  field  notes 
are  published  which  describe  and  figure  por- 
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tionB  of  the  body  which  he  oonsidered  to  be 
the  electric  oigans  of  Eigenmanma  (Siemo' 
pyguti).  It  is  interesting  to  note  that  his 
description  of  the  macroscopic  appearance  of 
the  electric  organs  exactly  fits  that  of 
Chfmnotus  carapus  presented  here. 

Ftom  an  evolutionary  standpoint,  the  weak 
or  pseudo-electric  fishes  form  a  subject  of 
interesting  speculation.  The  Oynmotids  (ex- 
cept Electrophorus  eUcirious,  the  electric  eel) 
and  certain  of  the  Kaiidse  possess  these  weak 
dectric  organs.  Darwin,  in  his  '^  Origin  of 
Species"'  has  admitted  that  the  electric 
organs  of  fishes  present  difficulties  to  his 
theory  of  natural  selection.  Are  the  weak 
electric  organs  rudimentary,  or  are  th^y  new 
organs  in  the  process  of  progressive  develop- 
ment ?  If  they  are  rudimentary  why  have  they 
been  discarded;  if  they  are  new  organs  just 
beginning  to  appear,  of  what  selection  value 
can  ihey  be  if  they  produce  no  perceptible 
dectric  current!  Only  a  study  of  the  develop- 
ment of  these  organs  can  throw  light  on  these 
questions.  In  certain  of  the  Raiidss  which 
have  been  investigated  it  seems  quite  evident 
that  the  electric  organs  have  been  recently 
acquired  and  are  not,  therefore,  the  rudiments 
of  previously  existing  well-developed  ones. 


Elmer  L.  Shaffer 


PamoiTON  Univkrsitt, 
I>ec6mber  14,  1916 


THE  AMERICAN  SOCIETY  FOR  PHAR- 
MACOLOGY AND  EXPERIMENTAL 
THERAPEUTICS 

The  eighth  annual  session  of  the  Pharmacolog- 
ieal  Society  took  place  on  December  28,  29  and  30, 
1916,  at  Cornell  Medical  School,  New  York  City. 
The  other  members  of  the  Federation  of  American 
Boeieties  for  Experimental  Biology  met  at  the 
same  time  and  place. 

The  sessions  were  opened  and  concluded  by  a 
joint  meeting  of  all  four  societies.  The  papers 
read  at  these  meetings  will  be  found  in  the  re- 
port of  the  General  Secretary  of  the  Federation. 
In  addition  to  these  joint  meetings,  the  Pharma- 
cological and  Physiological  Societies  held  a  joint 
session  devoted  entirely  to  demonstrations  on  Fri- 
day afternoon,  December  29. 

2  P.  167,  sixth  edition. 


Officers  far  1917. — The  following  officers  were 
elected  for  the  present  year: 

President:  Beid  Hunt. 

Seoretary:  L.  O.  Bowntree. 

Treasurer:  Wm.  deB.  MacNider. 

Additional  Members  of  the  CounoU:  John  Auer, 
Carl  Voegtlin. 

Membership  Committee:  Torald  Sollmann  (term 
expires  1919). 

New  Members:  The  following  eandidates  were 
elected  to  membership  upon  recommendation  by 
the  membership  conmiittee  and  the  council:  Frank- 
lin C.  McLean,  Union  Medical  CoUege,  Peking, 
China;  Harold  B.  Meyers,  University  of  Oregon; 
Maurice  I.  Smith,  University  of  Michigan;  Julius 
M  Bogoff,  Western  Beserve  University;  James  A. 
Waddell,  University  of  Virginia. 

Membership  in  the  A,  A,  A.  8. — ^The  attention 
of  new  members  is  called  to  the  following  resolu- 
tion of  the  council  of  the  American  Association  for 
the  Advancement  of  Science: 

Besolved,  that  the  entrance  fee  to  this  associa- 
tion shall  be  remitted  for  members  of  regularly 
affiliated  societies  who  are  elected  to  the  A  A.  A. 
S.  within  one  year  of  their  election  to  membership 
in  the  affiliated  society. 

The  extension  of  this  privilege  (it  was  formerly 
limited  to  the  year  1916  only)  to  all  new  members 
of  affiliated  societies  for  the  year  in  which  they 
join  the  affiliated  society,  is  greatly  to  be  welcomed, 
and  all  new  members  of  the  Pharmacological  So- 
ciety should  avail  themselves  of  this  opportunity. 

Amendment  of  the  Constitution. — The  manda- 
tory provision  of  Article  V.,  Section  1,  that  the 
annual  meeting  of  the  society  be  held  between 
December  25  and  January  1  at  a  place  determined 
by  the  coundl  was  altered  to  read:  "The  annual 
meeting  of  the  society  shall  be  held  at  a  time  and 
place  determined  by  the  council  in  consultation 
with  the  executive  committee  of  the  Federation  of 
American  Societies  for  Experimental  Biology." 
The  federal  executive  committee,  it  may  be  added, 
is  formed  by  the  presidents  and  secretaries  of  the 
constituent  societies  of  the  federation. 

The  object  of  this  amendment  was  to  permit  a 
tentative  change  of  the  meeting  time,  if  a  major- 
ity of  the  federated  societies  should  deem  this  ad- 
visable. There  are  a  number  of  reasons  why  the 
scientific  sessions  should  be  held  at  some  other 
time  of  the  year  than  Christmas  week:  the  season 
is  usually  inclement  and  imposes  hardships  and 
dangers  on  all  members,  especially  the  elderly, 
who  are  compelled  to  travel  considerable  distances 
in  order  to  attend;  the  time  available  for  the 
preparation  of  papers  from  the  beginning  of  the 
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school  year  to  December  1  when  the  title  usually 
must  be  in  the  hands  of  the  secretaries,  is  too 
short;  in  addition  the  December  meetings  interfere 
withy  and  for  many  practically  abolish,  the  Ohrist- 
mas  holidays  as  a  family  f estivaL 

Privileges  of  DwouMton. — Ab  a  number  of  in- 
quiries were  received  during  the  last  two  years 
concerning  the  privilege  of  discussing  papers  be- 
fore the  Pharmacological  Society  by  members  of 
the  Federation  who  do  not  belong  to  the  Pharma- 
cological Society,  it  vras  moved,  seconded  and 
unanimously  carried  that  this  privilege  be  ac- 
corded to  all  members  of  the  Federation.  At  the 
same  time,  the  executive  committee-members  of 
the  society  were  instructed  to  propose  before  the 
executive  committee  of  the  Federation  that  all 
the  constituent  societies  grant  the  same  privilege, 
so  that  any  member  of  one  society  is  entitled  to 
join  the  discussion  of  any  paper  delivered  before 
any  other  society. 

It  should  be  noted  that  this  motion  refers  only 
to  the  privilege  of  the  floor;  it  obviously  does  not 
confer  the  right  to  read  a  paper  before  a  society 
of  which  the  author  is  not  a  member.  Such  a 
transfer  can  only  be  made  after  the  consent  of  the 
secretary  of  that  society  has  been  obtained  before 
which  the  paper  is  to  be  read. 

Meeting  Place  in  1917. — ^The  next  meeting  of 
the  Pharmacological  Society,  together  with  the 
other  members  of  the  Federation,  will  be  held  at 
the  University  of  Minnesota  in  Minneapolis. 

Dinners  and  Smokers, — Two  informal  dinners 
and  smokers  were  given,  the  first  at  the  Hotel  Mo- 
Alpin  on  December  28,  and  the  second  at  the  Chem- 
ists Club  on  December  29.  At  the  first  dinner,  with 
Dr.  Simon  Flexner  as  toastmaster,  speeches  were 
delivered  by  Drs.  Mendel,  Pearce,  Carlson,  Can- 
non and  Jones. 

Scientific  Program. — ^Before  giving  a  list  of  the 
papers  read  and  discussed,  it  may  be  mentioned 
with  satisfaction  that  all  papers  announced  by  their 
authors  for  delivery  were  read  with  but  one  ex- 
ception, and  in  this  instance  the  title  was  changed. 

DEOXMBXB  28,  2.00-4.30  P.M. 

"Pharmacological  Studies  with  Cocain  and 
Novocain,"  by  G.  B.  Both. 

"The  Fate  of  lodin,  lodids  and  lodates  in  the 
Body,"  by  T.  Sollmann. 

"The  Fate  of  Strychnin  in  the  Animal  Body," 
by  B.  A.  Hatcher  and  Cary  Eggleston. 

"The  Seduction  of  Toxicity  of  Strychnin  by 
the  Simultaneous  Administration  of  Large  Quan- 
tities of  Fluid,"  by  I.  S.  Kleiner  and  S.  J. 
Meltzer. 


"The  Action  of  Strychnin  in  Cardiac  Aryth- 
mias,"  by  M.  I.  Smith  (by  invitation). 

"Bio- Assay  and  Variability  of  Veratrum  Prep- 
arations," by  J.  D.  Pilcher. 

"The  Pharmacological  Activity  of  Digitalis 
Grown  in  America, "  by  J.  H.  Pratt  and  H.  Morri- 
son (by  invitation). 

"Digitalis  in  Cardiac  IrritabiHty, "  by  a  0. 
Guthrie. 

"The  Toxicity  of  Digitalis  for  Normal  and 
Vagotomized  Cats,"  by  D.  I.  Macht  and  H.  Colson 
(by  invitation). 

"Besponses  of  Fish  Melanophores  to  Sympa- 
thetic and  Para-Sympathetic  Stimulants  and  De- 
pressants," by  H.  G.  Barbour  and  B.  A.  Spaeth 
(by  invitation). 

"The  Action  of  Fluorescin  and  its  Derivatives 
on  the  Circulation,"  by  W.  Salant  and  B.  Bengis 
(by  invitation). 

' '  The  Action  of  Succinate  and  its  Derivatives  on 
the  Isolated  Frog  Heart,"  by  W.  Salant  and  A.  E. 
Livingston  (by  invitation). 

DBCEKBEB  29,  9.00-12.30  P.M. 

"The  Effect  of  Unilateral  Excision  of  the 
Adrenal,  Section  of  the  Splanchnic  Nerve  and  Sec- 
tion of  the  Benal  Nerves  on  the  Secretion  of  the 
Kidney,"  by  E.  K.  Marshall,  Jr.,  and  A.  C.  KoQb 
(by  invitation). 

"The  Effect  of  Nicotin  on  the  Two  Kidneys 
after  Unilateral  Section  of  the  Splanchnic  Nerves," 
by  A.  C.  KoUs  (by  invitation)  and  D.  K.  Mar- 
shall, Jr. 

"The  Protective  Action  of  Diet  against  Benal 
Irritants, "  by  W.  Salant  and  B.  Bengis  (by  invi- 
tation) . 

"A  Consideration  of  the  Belative  Toxicity  of 
Uranium  Nitrate  for  Animals  of  Different  Ages," 
by  W.  deB.  MacNider. 

"A  Study  of  the  Conditions  affecting  the  Bate 
of  Excretion  of  Phenosulphonephtalein, "  by  B.  B. 
Snowden  (by  invitation),  Clyde  Brooks  and  T.  S. 
Arbuthnot  (by  invitation). 

"The  Action  of  Distilled  Water  on  the  Isolated 
Uterus,"  by  C.  Voegtlin  and  G.  C.  Lake  (by  in- 
vitation) . 

"A  Study  of  Ethylhydrocuprein  (Optochin)  in 
Lobar  Pneumonia,"  by  H.  F.  Moore  (by  invita- 
tion) and  A.  M.  Chesney  (by  invitation). 

"Further  Observations  on  Albuminuria  and 
Changes  in  Benal  Function  following  Full  Thera- 
peutic Doses  of  Salicylate,"  by  B.  W.  Scott  (by 
invitation),  T.  W.  Thoburn  (by  invitation),  and 
P«  J.  Kan7.1ik. 
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"The  Excretion  of  Salicylate  in  Varioiu  Clin- 
ical Conditional'  by  B.  W.  Scott  (by  invitation), 
T.  W.  Thobom  (by  invitation)  and  P.  J.  Hanzlik. 

''Salicylate  Oedema,''  by  B.  W.  Scott  (by  invi- 
tation), J.  L.  Beycraft  (by  invitation)  and  P.  J. 

''The  Pavorable,  Antagonistio  Eifect  of  Mag- 
neaimn  Sulphate  against  Poiaonous  Doses  of 
Sodinm  Oxalate,"  by  F.  L.  Gates  and  S.  J.  Meltzer. 

"Farther  Observations  on  the  Pathological 
CShanges  in  the  Onssues  of  the  Babbit,  as  a  result 
of  Beduced  Oxidation,"  by  G.  H.  Martin  (by  invi- 
tation), C.  H.  Bunting  (by  invitation)  and  A.  S. 
lioevenhart. 

DBOBMBES  29,  2.00-5.00  P.1C. 

Joint  Demonstrationa  by  the  Fharmacological  and 
Physiological  Societies 

"A  Signal  Magnet  which  writes  either  upwards 
or  downwards,"  by  W.  Hale. 

"Some  New  Apparatus,"  by  D.  E.  Jackson. 

"An  Improved  Lever  for  Frog's  Heart  and 
Muscle  Strips,"  by  A.  H.  Byan. 

"The  Inhibitory  Effect  of  Stimulation  of  the 
Central  End  of  the  Vagus  Nerve  upon  the  Con- 
tractions of  an  Active  Expiratory  Muscle  ia  the 
Chicken, "  by  A.  L.  Meyer  (by  invitation) . 

"Demonstration  of  a  Gas- Analysis  Apparatus," 
by  Yandell  Henderson. 

"The  Motion  Picture  as  an  Aid  in  Teaching 
Physiology,"  by  J.  A.  E.  Eyster  and  W.  J.  Meek. 

"Pathescope  Films  used  to  illustrate  Physiolog- 
ical Demonstrations  to  Students,"  by  Alexander 
Forbes. 

"Motor  Phenomena  of  the  Stomach  and  Cap  as 
observed  Boentgenographically, "  by  Gregory  Cole 
(by  invitation). 

"Photographs  representing  the  Growth  of 
Chickens  Fed  with  Definite  Mixtures  of  Food- 
stuffs under  Laboratory  Conditions  which  have 
heretofore  not  led  to  Success,"  by  Thomas  B.  Os- 
borne and  Lafayette  B.  MendeL 

"Microscopic  Demonstration  of  Absence  of 
Chromatolytic  Change  in  the  Central  Nervous  Sys- 
tem of  the  Woodchuck  (MamMta  Monax)/'  by  A. 
T.  Basmussen  (by  invitation)  and  J.  A.  Myers 
(by  invitation). 

"Glycogen  in  the  Blood  Vessels  of  the  Liver," 
by  G.  Carl  Huber  and  J.  J.  B.  Madeod. 

"A  Method  of  Becording  Fundamental  Heart 
Sounds  Directly  from  the  Heart,"  by  Carl  J. 
Wiggers  and  A.  Dean,  Jr.  (by  invitation). 

<<  Exhibit  of  Photographically  Becording  Appa- 
ratus for  studying  the  Dynamics  of  the  Circula- 
tion," by  Carl  J. 


DKOXMBEB  30,  9.30-12.00  M. 

"Studies  on  Tolerance  and  Cumulation:  Ex- 
periments with  Tartrates,  Citrates  and  Oxalates," 
by  W.  Salant  and  A.  M.  Swanson  (by  invitation). 

"The  Effect  of  Morphin  and  Opium  on  Psycho- 
logical Beaction  Time,"  by  D.  I.  Macht  and  S. 
Isaacs  (by  invitation). 

"On  the  Drug-fastness  of  Spiroduetn  against 
Certain  Arsenical,  Mercurial  and  lodid  Compounds 
in  Vitro,"  by  H»  Noguchi  and  S.  Akatsu  (by  invi- 
tation). 

"On  the  Belative  Toxicity  of  Salvarsan  and 
Neosalvarsan, "  by  L.  Pearce  and  W.  H.  Brown. 

"The  Action  of  Ethylenediamin, "  by  H.  G.  Bar- 
bour and  A.  M.  Hjort  (by  invitation).  (Bead  by 
title.) 

"The  Influence  of  Eserin  upon  the  Partially  Ex- 
cised Sphincter  Pupills,"  by  D.  B.  Joseph. 

' '  The  Mutually  Antagonistic  Actions  of  Adrenin 
and  Eserin  upon  the  Sphincter  Pupilln, "  by  D.  B. 
Joseph. 

"The  Effects  of  Pituitrin  and  of  Adrenin  of 
the  Pupil  of  Gangliectomized  Babbits,"  by  T.  S. 
Githens  and  S.  J.  Meltzer. 

"The  Prolonged  Beaction  of  the  Blood  Vessels 
of  the  Babbit's  Ear  to  the  Local  Injection  of 
Adrenin,"  by  J.  Auer  and  S.  J.  Meltzer. 

"The  Effect  of  Ergotoxin  on  the  Temperature 
of  Babbits,"  by  T.  S.  Githens. 

"A  Bespiratory  Factor  in  the  Production  of 
Adrenin  Pulmonary  QBdema  in  Babbits, "  by  F.  L. 
Gates  and  J.  Auer. 

At  the  second  executive  session  of  the  society  on 
Friday  noon,  December  29,  a  vote  of  thanks  was 
unanimously  tendered  the  authorities  of  Cornell 
Medical  School  for  their  hospitality  and  eficient 
arrangements  and  to  the  local  committee  for  its 
efforts  in  behalf  of  the  visiting  members  and 
guests.  John  Auxb, 

Secretary 

BooKxriLLiB  Institutjb 


SOCIETIES  AND  ACADEinES 

THB  TSNNB88BB  ACADEMY  OF  SCISNCB 
Thx  seventh  meeting  (fifth  annual  meeting)  of 
the  Tennessee  Academy  of  Science  was  held  on 
December  1,  1916,  at  George  Peabody  College  for 
Teachers,  Nashville,  Tenn.  President  Samuel  M. 
Bain  presided.  The  following  papers  were  read 
and  discussed: 

"The  Development   of   Transportation   on  the 
Great  Lakes,"  by  Professor  A.  E.  Parkins,  Pea- 
body  College,  Nashville. 
"An  Apparatus  for  Moisture  Determination," 
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by  Professor  A.  S.  Eastman,  University  of  the 
South,  Sewanee. 

<< Chemists'  Present  Opportunities  and  Duties, '' 
by  Dr.  J.  L  D.  Hinds,  Castle  Heights  School,  Leb- 
anon. 

''Some  Practical  Applications  of  Bacteriolog- 
ical Besearch,"  by  Dr.  Herman  Spits,  Nashville. 

"The  Baison  d'etre  of  the  Tennessee  Academy 
of  Science,"  by  Dr.  Samuel  M.  Barton,  Univer- 
sity of  the  South,  Sewanee. 

"The  Origin  of  Beelfoot  Lake,''  by  Dr.  A.  H. 
Purdue,  State  (Geological  Survey,  Nashville. 

"PoUowing  the  Compass  across  Sahara,"  by 
Dr.  D.  W.  Berky,  University  of  the  South,  Se- 
wanee. 

"James  M.  Safford,"  by  Dr.  J.  T.  McGill,  Van- 
derbilt  University,  Nashville. 

"West  Indian  Hurricanes:  Their  Origin,  Move- 
ment and  Extent,"  by  Boscoe  Nunn,  U.  S. 
Weather  Bureau,  Nashville.  (Discussed  by  B.  S. 
Maddoz,  State  Forester,  Nashville.) 

Annual  address  of  the  president:  "The  Inter- 
relation of  Plant  and  Animal  Pathology,"  by 
Professor  Samuel  M.  Bain,  University  of  Tennes- 
see, Knozville. 

The  election  of  officers  for  the  ensuing  year  re- 
sulted as  follows: 

President,  Samuel  M.  Barton,  University  of  the 
South,  Sewanee,  Tenn. 

Vice-preHdeni,  Archibald  Belcher,  Middle  Ten- 
nessee State  Normal  School,  Murfreesboro,  Tenn. 

Editor,  A.  H.  Purdue,  State  Geologist,  Nash- 
ville, Tenn. 

Secretary 'Treaswrer,  Boscoe  Nunn,  U.  S.  Weather 
Bureau,  Nashville,  Tenn. 

The  president  appointed  as  members  of  the 
executive  committee.  Dr.  Brown  Ayres,  Univer- 
sity of  Tennessee,  KnoxviUe,  Tenn.,  and  Dr.  John 
T.  McGill,  Vanderbilt  University,  Nashville,  Tenn. 

Boscoe  Nunn, 
Secretary 
Nashville,  Tenn. 

THE  BIOLOGICAL  80CIBTY  OP  WASHINGTON 
The  560th  meeting  of  the  society  was  held  in 
the  Assembly  Hall  of  the  Cosmos  CUub,  Saturday, 
November  18,  1916,  called  to  order  by  President 
Hay  at  8  p.m.  with  86  persons  in  attendance. 

On  recommendation  of  the  council,  Irwin  Hoff- 
mann was  elected  to  active  membership. 

Under  the  heading,  brief  notes,  exhibition  of 
specimens.  Dr.  O.  P.  Hay  exhibited  one  of  the 
cervical  vertebne  of  a  deer  from  a  deposit  in 
Florida.    He  called  attention  to  the  fact  that  the 


remains  of  Florida  deer  have  usually  been  re- 
ferred to  the  existing  species,  Odocoile%u  ateeda. 
A  comparison  of  this  vertebra  with  the  corre- 
sponding one  from  recent  deer,  other  than  the 
Florida  deer,  showed  that  possibly  the  extinet 
Florida  deer  w^a  a  different  species  from  the  ex- 
isting deer.  Dr.  Hay  said  that  there  wore  no  ex- 
amples of  cervical  vertebm  of  Florida  deer  for 
making  comparisons,  and  until  such  ezamplee  were 
seen  the  identification  of  the  extinet  deer  most  re- 
main donbtfuL 

Under  the  same  heading  Dr.  Pool  Bartseh  called 
attention  to  a  hybrid  duck  which  he  had  Wtdij 
seen  exposed  for  sale  in  the  markets.  It  was  a 
cross  between  the  black  mallard  and  the  domestie 
duck. 

The  regular  program  consisted  of  two  papers: 

H.  Pittier:  ''Forests  of  Panama,"  iUustrated 
by  lantern  slides. 

Professor  Pittier  gave  first  a  condensed  review 
of  the  results  to  the  present  date  of  the  botanical 
part  of  the  biological  survey  of  Panama,  under- 
taken under  the  auspices  of  the  Smithsonian  In- 
stitution. Then  he  showed  how  the  distribution  of 
the  main  ecological  types  of  vegetation  is  de- 
pendent upon  the  regime  of  the  winds  and  of  the 
rainfall.  Mixed  dicotylous  forests  cover  at  least 
six  tenths  of  the  area  of  the  Isthmus,  the  rest  be- 
ing occupied  by  savannas  and  park-like  formations. 
Bain-forests  with  evergreen  foliage  extend  over  the 
entire  northern  watershed  and  part  of  Darien  on 
the  south  side.  Other  forests  of  the  southern  slope 
belong  to  the  type  called  monsoon-forest  and  are 
characterized  by  the  presence  of  many  species  with 
deciduous  foliage.  The  xerophytic  character  of  the 
vegetation  is  more  marked  in  the  broken  forests  of 
the  savanna-belt,  without,  however,  assuming  an  ex- 
treme degree.  The  change  in  the  composition  of 
the  vegetation  with  the  increase  in  altitude  has 
been  dwelt  upon  by  several  travelers  and  botanical 
explorers  of  the  Isthmus;  it  is  very  gradual  but 
nevertheless  very  radicaL  Several  genera  of  trees 
observed  at  high  altitudes  are  gregarious;  there 
are,  for  instance,  oak-forests,  subtropical  or  even 
temperate  in  their  general  appearance.  Lantern 
slides  illustrating  types  of  forest,  or  of  individual 
trees  and  flowers,  were  shown  at  the  conclusion  of 
the  lecture. 

J.  H.  Paine:  ''Scientific  Photography  in  the 
Study  of  Insects,"  illustrated  by  lantern  slides. 

During  the  last  half  of  the  meeting  Dr.  H.  H. 
T.  Jackson  was  acting  secretary. 

M.  W.  Lyon,  Jr., 
Secording  Secretary 
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BIOLOGY  AND  WARi 

1.  Biology  is  not  the  science  which  can 
throw  any  light  on  the  origin  of  war,  since 
wars  are  caused  by  economic,  political  and 
social  conditions.  Although  these  condi- 
tions are  in  the  last  analysis  based  upon 
human  instincts  it  does  not  seem  profitable 
for  the  present  to  trace  the  connection. 

It  is  also  outside  the  speaker's  problem 
to  discuss  the  effects  of  war.  Compared 
with  the  misery  and  anguish,  the  general 
loss  of  life  and  of  liberty,  and  the  economic 
waste  caused  by  war,  the  possible  heredi- 
tary effects  on  the  population,  if  there  are 
any,  are  too  trivial  to  be  mentioned. 

As  far  as  your  speaker  has  been  able  to 
see,  biology  can  at  present  offer  a  contribu- 
tion to  the  problem  of  war  in  one  direction 
only,  namely  to  test  some  of  the  claims  of 
war  enthusiasts  who  insist  that  from  a  bio- 
logical viewpoint  wars  are  justifiable  or 
even  desirable. 

2.  These  war  enthusiasts  maintain  that 
unless  a  nation  engages  occasionally  in  war 
it  will  lose  all  those  virile  virtues,  especially 
courage,  which  are  necessary  for  its  sur- 
vival. We  do  not  need  to  argue  whether 
the  acts  committed  in  a  state  of  homicidal 
emotion  are  the  real  or  only  manifestations 
of  courage ;  we  may  also  overlook  the  mani- 
festations of  virility  left  behind  by  invad- 
ing or  retreating  armies.  The  assumption 
that  virility  or  courage  (whatever  may  be 
meant  by  these  terms)  will  disappear  if  not 
practised  in  the  form  of  war  implies  an 
unproven  and  apparently  false  biological 
assumption,  namely,  that  functions  not 
practised  or  organs  not  used  will  disappear 

1  Bead  at  the  meeting  of  Naturalists,  December 
29,  1916. 
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in  the  offspring.  Such  arguments  were 
very  common  in  biology  before  the  experi- 
mental method  was  recognized  as  necessary 
to  test  the  validity  of  our  assumptions. 
Since  experimental  tests  were  made  we 
have  learned  that  eyes  do  not  degenerate 
when  animals  are  kept  in  the  dark.  Thus 
Payne  raised  sixty-nine  successive  genera- 
tions of  DrosophUa  in  the  dark  without 
noticing  any  trace  of  degeneracy  in  the  eye 
or  its  function.  Uhlenhuth  found  that  eyes 
when  transplanted  into  the  back  of  sala- 
manders will  (after  a  transitory  degenera- 
tion) regenerate  completely,  and  remain 
normal  no  matter  whether  the  animals  are 
kept  in  the  dark  or  in  the  light.  Hereditary 
blindness  (e.  g.,  hereditary  glaucoma  in 
man)  is  apparently  due  to  a  mutation 
(probably  a  chemical  change  in  one  chromo- 
some) which  originates,  as  far  as  our  pres- 
ent facts  show,  independently  of  use  or  dis- 
use of  the  eye.  We  know  through  Morgan's 
observations  that  insects  with  mutilated  or 
rudimentary  wings  may  arise  suddenly  as 
mutations  from  parents  which  used  their 
wings.  Lack  of  the  practise  of  flying  does 
according  to  our  present  knowledge  no  more 
lead  to  the  hereditary  disappearance  of 
wings  than  darkness  leads  to  hereditary 
degeneration  of  the  eyes.  The  statement, 
that  a  nation  by  not  going  to  war  will  lose 
any  of  its  inherited  ''virile  virtues"  is  not 
supported  by  our  present  biological  knowl- 
edge. 

3.  The  biology  of  which  the  war  enthu- 
siasts make  use  is  essentially  antiquated, 
and  so  we  need  not  be  surprised  to  find  that 
they  consider  war  to  be  based  on  what  they 
call  the  ''biological  law  of  nature,"  the 
"struggle  for  existence,"  or  the  "survival 
of  the  fittest."  Such  ideas  are  expressed 
by  war  enthusiasts  in  America  as  well  as 
in  Europe  and  we  may  be  permitted  to 
make  the  following  quotation  without  giv- 
ing the  name  of  its  author. 


The  Btroggle  for  eziBtenee  is  in  the  life  of  JOr 
tore  the  basie  of  all  healthy  development.  All  ex- 
isting things  Bhow  themselyeB  to  be  the  result  of 
eonteeting  forces.  So  in  the  life  of  man  the 
struggle  is  not  merely  the  destruetiye  but  the  life- 
giving  principle.  .  . .  The  law  of  the  stronger  holds 
good  eyerywhere.  Those  forms  suryiye  which  are 
able  to  procure  for  themselyes  the  most  fayorable 
conditions  of  life  and  to  assert  themselyes  in  the 
uniyersal  economy  of  nature.  The  weaker  sue- 
cumb.  This  struggle  is  regulated  and  restrained 
by  the  unconscious  sway  of  biological  laws  and  by 
the  interplay  of  opposite  forces.  In  the  plant 
world  and  the  animal  world  this  process  is  worked 
out  in  unconscious  tragedy.  In  the  human  race  it 
is  consciously  carried  out,  and  regulated  by  sodal 
ordinances.  The  man  of  strong  will  and  strong 
intdlect  tries  by  every  means  to  assert  himself, 
.  .  .  and  in  this  effort  the  individual  is  far  from 
being  guided  merely  by  the  consciousness  of  right. 
.  •  .  The  nation  is  made  up  of  individuals.  .  .  . 
The  motive  which  influences  each  member  is  promi- 
nent in  the  whole  body.  It  is  a  persistent  struggle 
for  possessions  •  .  .  and  right  is  respected  so  far 
only  as  it  is  compatible  with  advantage. 

The  "struggle  for  existence"  and  the 
"survival  of  the  fittest"  are  no  "laws  of 
nature"  in  the  sense  in  which  the  term  law 
is  used  in  the  exact  sciences.  We  speak  of 
a  law  of  nature  when  we  are  able  to  ex- 
press a  phenomenon  as  a  mathematical 
function  of  its  variables.  We  thus  speak 
of  a  law  of  gravitation,  of  Ohm's  law,  or 
in  biology  ot  Mendel's  law  of  segregation. 
As  long  as  biologists  did  not  realize  that 
their  statements  needed  not  only  a  quali- 
tative experimental  test  but  also  a  quanti- 
tative verification  they  talked  in  a  loose 
way,  and  this  did  not  change  until  the 
methods  ot  physics  and  physical  chemistry 
began  to  invade  biological  research.  The 
progress  made  by  Mendel  lay  in  this,  that 
he  introduced  the  quantitative  method  of 
the  physicist  into  the  investigations  of 
hybridization  and  he  was  ignored  because 
the  zoologists  and  botanists  of  his  time  did 
not  grasp  the  fact  that  the  progress  of  sci- 
ence depends  upon  the  invention  or  appli- 
cation of  such  methods. 
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The  tenns  ''survival  of  the  fittest"  op 
''struggle  for  existence*'  were  never  more 
than  poor  metaphors  to  express  the  fact 
that  the  chemical  compounds  required  for 
the  growth  of  organisms  are  restricted  in 
quantity  and  that  as  a  consequence  un- 
limited reproduction  of  organisms  is  im- 
possible. Aside  from  the  limitation  of  food, 
the  physical  conditions  {e.  g.,  too  low  or 
too  high  a  temperature)  existing  on  the 
different  parts  of  the  globe,  act  as  a  re- 
stricting influence.  The  methods  by  which 
the  stronger  "conquer"  weaker  nations 
have  nothing  in  common  with  the  fact  that 
salt  water  fish  die  when  put  into  fresh 
water  or  that  microorganisms  can  not 
multiply  unless  they  have  their  proper  cul- 
ture medium.  The  majority  of  organisms, 
e.  g.,  plants,  bacteria  of  the  soil,  and  many 
others,  can  in  no  way  be  called  predatory 
organisms.  Of  course,  there  are  animals 
which  are  as  brutal  and  predatory  as  the 
war  enthusiasts  think  human  beings  should 
be — ^but  this  is  a  different  thing  from  call- 
ing this  brutality  a  universal  law  of  living 
nature.  Fortunately  the  normal  human 
being  does  not  belong  to  this  brutal  type. 

There  is  a  wide  quantitative  difference 
in  the  development  of  instincts  and  of  the 
power  of  inhibition  in  different  human  indi- 
viduals, and  these  differences  may  be  heredi- 
tary. Individuals  with  a  strong  homicidal 
mania,  who  just  manage  to  suppress  their 
paranoic  tendencies,  will  welcome  war 
since  it  removes  for  them  the  burden  of 
constant  inhibition,  and  unfortunately  such 
poorly  balanced  individuals  have  rather  too 
frequently  been  the  leaders  of  govern- 
ments. No  human  society  can  be  expected 
to  exist  unless  the  necessity  of  suppressing 
or  curbing  th^  harmful  and  pathological 
instincts  of  individuals  is  recognized,  and  a 
nation  is  liable  to  pay  a  high  price  for  the 
privilege  of  having  a  semipathological  indi- 
vidual at  the  head  of  its  government. 


4.  The  war  enthusiasts  also  derive  from 
what  they  are  pleased  to  call  the  "law  of 
nature"  the  statement  that  "superior 
races"  have  the  right  of  impressing  their 
civilization  upon  "inferior  races."  The 
information  concerning  the  relative  value 
of  races  is  furnished  by  a  group  of  writers 
who  call  themselves  "racial  biologists." 
This  "racial  biology"  is  based  on  quota^ 
tions  from  the  erudite  statements  of  theo- 
logians, philologists,  historians,  politicians, 
anthropologists,  and  also  occasionally  of 
biologists,  especially  of  the  nonexperiment- 
ing  type.  The  method  of  standardizing 
the  different  races  is  consequently  neither 
quantitative  nor  experimental,  for,  as  the 
best  known  "race  biologist,"  Houston 
Chamberlain,  says,  "there  is  something  in 
the  world  besides  compass  and  yard  meas- 
ure. Where  the  learned  fails  with  his  arti- 
ficial construction,  one  single  unbiased 
glance  can  illuminate  the  truth  like  a  sun- 
beam." A  few  quotations  from  Chamber- 
lain will  show  how  this  method  of  "sun- 
beams" is  applied  in  special  cases.  Thus 
Chamberlain  tries  to  prove  that  the  Celtic 
Bretons  in  France  are  really  Qermanic. 

These  Geltde  minds  of  former  eenturies,  teeming 
with  strength,  are  not  merely  free  and  not  merely 
piouB  any  more  than  the  Breton  seamen  of  to-day, 
but  they  are  both  free  and  pions  and  it  is  this  very 
combination  that  expresses  what  is  speeificaUy 
Germanic,  as  we  observe  it  from  Charlemagne  to 
Queen  Louise. 

And  as  a  sop  to  biology,  Chamberlain 

states: 

Let  us  therefore  not  be  in  too  great  a  hurry  to 
assert  that  Germanicism  does  not  lie  in  blood;  it 
does  lie  in  it;  not  in  the  sense  that  this  blood 
guarantees  Germanic  sentiment  and  capacity  but 
that  it  makes  these  possible.  This  limitation  is 
therefore  a  very  clear  one:  as  a  rule  that  man  is 
Germanic  who  is  descended  from  Germanic  an- 
cestors. 

It  will  not  be  necessary  at  a  meeting  of 
biologists  to  state  that  Mendelian  charac- 
ters are  generally  inherited  singly  and  in- 
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dependently,  and  that  we  know  nothing 
about  the  inheritance  of  piety  and  free- 
dom, either  separately  or  in  Germanic  link- 
age. The  writer  wishes  also  to  apologize 
for  being  compelled  to  point  out  that  it  is 
not  good  biology  to  maintain  that  the  ob- 
lique eyes  of  the  Chinese  or  Japanese  are 
an  indication  of  an  oblique  character,  or 
that  in  a  hybrid  the  ''bad"  qualities  of  the 
parents  are  dominant  over  the  **good" 
ones. 

5.  While  the  statements  of  the  war  en- 
thusiasts will  not  be  taken  seriously  by 
those  familiar  with  the  methods  and  results 
of  experimental  biology,  the  sad  fact  re- 
mains that  this  pseudobiology  has  had  at 
least  a  share  in  the  production  of  the  trag- 
edy which  is  being  enacted  in  Europe. 
For  wars  are  impossible  unless  the  masses 
are  aroused  to  a  state  of  emotionalism  and 
fanaticism,  and  the  pseudobiology  of  liter- 
ateurs  and  politicians  may  serve  this  pur- 
pose in  the  future  as  it  has  in  the  past. 
The  government  has  at  last  hegxm  to  real- 
ize that  it  is  its  duty  to  protect  the  masses 
from  the  medical  quack.  Tour  speaker  is 
of  the  opinion  that  the  masses  need  equal 
protection  from  the  irresponsible  literateur 
or  politician  who  makes  it  his  business  to 
spread  the  seed  of  fanaticism  and  emotion- 
alism by  a  claim  of  knowledge  of  biology 
which  he  does  not  possess.  The  cure  for 
this  form  of  pernicious  mischief  is  the 
spread  of  knowledge  of  the  exact  sciences 
which  will  put  an  end  to  the  business  of  the 
pseudoscientist. 

Since  at  present  the  making  of  war  is 
left  in  the  hands  of  the  statesmen,  it  may 
be  well  to  mention  at  least  that  the  exact 
sciences  have  paved  the  way  for  the  re- 
placement of  the  present  type  of  statesman- 
ship by  a  new  one;  according  to  which 
statesmanship  consists  in  the  application 
of  the  results  of  the  exact  sciences  to  the 
improvement  of  the  lot  of  humanity.  This 
includes  not  only  the  technical  but  also  the 


theoretical  results  of  science,  since  these 
theoretical  results  will  free  the  minds  from 
all  those  forms  of  ignorance,  superstition 
and  fanaticism  which  are  the  culture 
medium  of  mob  emotionalism.  If  we  suc- 
ceed in  substituting  for  the  present  a  new 
type  of  statesmen,  who  are  familiar  with 
and  follow  the  development  of  the  ex<ict — 
i.  e.,  the  experimental  and  quantitative — 
sciences,  and  who  are  willing  and  capable 
of  appl3dng  the  results  of  exact  science  to 
the  intellectual,  moral,  physical  and  eco- 
nomical uplift  of  the  masses,  we  shall  at 
least  diminish  the  danger  of  war. 

Jacques  Loeb 

The  Bocketeller  Institute  roB 
Medical  Beseabch, 
New  Tobk 


ASYMMETRIC  SYNTHESES  AND  THEIR 

BEARING  O^  THE  DOCTRINE 

OF  VITALISM.     II 

The  fact  that  an  as3nnmetric  compound 
prepared  in  the  laboratory  is  always  ob- 
tained in  the  inactive  form  is  in  itself  of  no 
great  significance.  As  has  been  already 
stated,  the  result  is  just  what  one  would  ex- 
pect. It  assumes  its  significance,  however, 
when  taken  in  conjunction  with  tiie  fact 
that  an  asymmetric  compound  occurring  in 
nature,  with  very  rare  exceptions,  exists  in 
the  active  form.  In  other  words,  it  is  the 
difference  between  the  results  of  the  labora- 
tory synthesis  and  those  of  nature  that  im- 
part to  this  general  subject  its  remarkable 
interest. 

The  view  that  the  production  of  the  ac- 
tive forms  of  asymmetric  compounds  is 
characteristic  of  living  organisms  was  ad- 
vanced first  by  Pasteur.  The  following 
quotations  are  taken  from  his  lecture  de- 
livered before  the  Chemical  Society  of  Paris 
in  1860. 

All  artificial  bodies  and  all  minerals  have  super- 
posable  images.  Opposed  to  these  are  many  or- 
ganic substances  (I  might  say  nearly  all,  if  I  were 
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to  specify  only  those  which  play  an  important  rdle 
in  plant  and  animal  Hfe)  all  of  which  are  im- 
portant substances  to  life,  are  asymmetric,  and 
indeed  have  the  kind  of  asymmetry  in  which  the 
image  is  not  superposable  with  the  object.  .  .  . 
When  I  assert  that  no  artificial  substances  with 
molecular  asymmetry  are  known,  I  speak  of  arti- 
ficial substances  in  the  proper  sense  of  the  word, 
which  are  formed  in  all  their  parts  from  the  ele- 
ments, or  are  produced  from  bodies  which  are  not 
asymmetric.  ...  In  this  way  the  idea  of  the  in- 
fluence of  the  molecular  asymmetry  of  natural 
organic  products  is  introduced  into  physiological 
studies;  this  important  characteristic  is  perhaps 
the  only  distinct  line  of  demarkation  which  we 
can  draw  to-day  between  dead  and  living  nature. 

This,  view  originally  advanced  by  Pas- 
teur is  now  so  firmly  established  that  no 
chemist  would  hesitate  to  take  it  into  con- 
sideration in  determining  the  origin  of 
naturally  occurring  products.  For  ex- 
ample, it  is  a  well-known  fact  that  certain 
mineral  oils  found  in  nature  are  optically 
active  and  Walden,  Engler  and  other  in- 
vestigators have  contended  that  because  of 
this  property,  these  oils  must  be  regarded 
as  of  organic  rather  than  mineral  origin. 
.  The  question  that  concerns  us,  however, 
is  whether  this  inability  to  reproduce  in  the 
laboratory  the  results  which  are  obtained 
in  the  living  organism  is  due  to  a  complete 
difference  between  the  methods  of  the  labo- 
ratory and  those  of  nature,  or  whether  it  is 
due  simply  to  lack  of  knowledge  as  to  the 
conditions  necessary  for  effecting  the  syn- 
thesis. It  is  evident  that  Pasteur  inclined 
to  the  latter  belief.  In  one  of  his  lectures, 
after  emphasizing  that  only  the  dextro  or 
levo  forms  are  produced  in  nature,  he  adds : 

But  why  right  and  left  molecules,  why  not  only 
symmetrical  molecules  like  those  of  the  inorganic 
substances  f  There  are  certainly  causes  for  this 
remarkable  behavior  of  the  molecular  forces,  even 
though  it  is  dif&cult  for  us  to  get  a  clear  concep- 
tion of  them.  I  believe  that  I  am  not  deceived 
when  I  assert  that  we  now  know  one  of  its  most  im- 
portant characteristics.  Is  it  not  necessary  and 
also  sufficient  to  assume  that  the  instant  the  plant 
orgamsm  arises  an  asymmetric  force  is  active  f 


Por  we  have  seen  above  that  the  deztro-moleenle 
deviates  from  its  levo-antipode  only  in  those  cases 
in  which  it  is  subjected  to  some  kind  of  an  asym- 
metric action.  Do  such  asymmetric  agencies  arise 
from  the  cosmic  influences,  light,  electricity,  mag- 
netism, heat?  Do  they  perhaps  stand  in  close  re* 
lation  with  the  earth  movements,  with  the  electrio 
current  by  means  of  which  physicists  explain  the 
earth's  magnetic  pole. 

Pasteur  put  his  beliefs  to  the  test  by  at- 
tempting to  bring  about  asymmetric  syn- 
theses through  the  agency  of  the  magnetic 
field  as  well  as  of  polarized  light. 

It  is  evident  that  nature  may  act  in  one 
of  two  ways  in  building  up  active  forms. 
In  the  first  place  asymmetric  forces  may  be 
present  of  which  we  have  no  knowledge, 
through  whose  influence  a  single  active 
form  may  be  built  up ;  or  both  of  the  active 
forms  may  result  just  as  in  our  laboratory 
synthesis  but,  through  some  agency  un- 
known to  us,  one  of  these  forms  may  be 
used  up  by  the  organism  or  destroyed  as 
fast  as  formed.  The  latter  view  is  the  one 
most  generally  accepted.  Attention  was 
called  to  the  plausibility  of  this  view  by 
Fischer  in  a  lecture  delivered  before  the 
German  Chemical  Society  in  1890.  In  this 
lecture  after  calling  attention  to  the  fact 
that  only  the  active  sugars  of  the  dextro- 
mannite  series  are  found  in  plants,  Fischer 
adds: 

Are  these  the  only  products  of  assimilation?  Is 
the  preparation  of  optically  active  substances  a 
prerogative  of  the  living  organism?  Is  there 
brought  into  action  here  a  special  cause,  a  kind  of 
Ufe  force  f  I  think  not,  and  incline  much  more 
to  the  view  that  only  the  incompleteness  of  our 
knowledge  imparts  to  such  processes  the  appear- 
ance of  the  miraculous. 

No  known  facts  are  opposed  to  the  view  that 
the  plant,  just  as  in  chemical  synthesis,  produces 
at  first  both  forms,  that  it  then  separates  the  two 
and  that  it  uses  the  members  of  the  d-mazmite 
series  for  the  formation  of  starch,  cellulose,  inu- 
lin,  etc,  while  the  optical  isomers  serve  for  some 
other  yet  unknown  purpose. 

While  Fischer's  explanation  may  appear 
plausible,   nevertheless   the   fact  that  no 
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complete  asymmetric  synthesis  has  as  yet 
ever  been  accomplished,  notwithstanding 
the  repeated  efforts  of  many  of  oar  most 
skilful  workers,  has  led  some  scientists  to 
the  belief  that  the  problem  does  not  admit 
of  solution;  that  there  exists  in  the  organ- 
ism some  vital  force  or  agency  which  directs 
the  manner  of  combination  of  the  atoms 
in  the  molecule  and  that  this  force  is  not 
reproducible  in  the  laboratory.  Such  scien- 
tists, therefore,  find  in  the  facts  of  asym- 
metric syntheses  an  argument  in  support  of 
the  doctrine  of  vitalism — ^that  doctrine 
which  postulates  that  life  is  not  the  result 
of  physical  and  chemical  forces  merely,  but 
that  these  forces  are  guided  through  the 
directing  agency  of  some  vital  force  that 
comes  into  action  with  the  life  of  the 
organism. 

The  advocates  of  the  doctrine  of  vitalism 
criticize  the  assumption  of  Fischer  cited 
above,  on  the  ground  that  the  destruction 
of  one  of  the  forms  of  an  asymmetric  com- 
pound partakes  just  as  much  of  the  mirac- 
ulous as  does  the  production  of  one  of  the 
forms  alone ;  for  with  one  possible  exception 
the  methods  for  accomplishing  the  separar 
tion  require  the  use  of  already  existing  op- 
tically active  substances.  The  exception 
referred  to  is  the  mechanical  method,  which 
is  applicable,  however,  only  when  the  two 
forms  are  solid  compounds  and  separate 
from  their  solutions  in  crystals  that  are  re- 
lated to  each  other  as  object  to  image — a 
property  which  is  possessed  by  the  salts  of 
the  racemic  tartaric  acid.  In  all  such  cases 
it  is  readily  possible  to  separate  the  two 
forms  from  each  other  mechanically,  as 
Pasteur  did  in  his  original  discovery.  The 
opponents  of  the  doctrine  of  vitalism  hold 
that  this  constitutes  a  complete  asymmetric 
synthesis;  that  starting  with  inactive  sub- 
stances, optically  active  forms  have  been  ob- 
tained separate  from  each  other  without 
the  use  of  previously  existing  optically  ac- 


tive compounds,  and  without  in  any  way 

employing  the  agency  of  life.    To  the  vital- 

ist,  however,  the  action  of  the  investigator 

in  separating  the  two  forms  of  crystals 

from  each  other  is  exactly  similar  to  the 

action  of  an  enzyme  which  destroys  the  one 

form  and  leaves  the  other  in  a  pure  state. 

This  view  is  expressed  by  Professor  Japp 

as  follows: 

It  requires  the  living  operator,  whose  intellect 
embraces  the  conception  of  opposite  forms  of 
asymmetry,  to  separate  them  (i.  e.,  the  two  forms 
of  crystals).  Such  a  process  can  not,  by  any 
stretch  of  language,  be  termed  "mechanicaL'' 
Conscious  selection  here  produces  the  sayie  result 
as  the  unconscious  selection  exercised  by  the  micro- 
organism, the  enzyme,  or  the  previously  existing 
asymmetric  compound.  .  .  .  Only  the  living  or- 
ganism with  its  asymmetric  tissues,  or  the  asym- 
metric products  of  the  living  organism,  or  the  liv- 
ing intelligence  with  its  conception  of  asymmetry, 
can  produce  this  result.  Only  asymmetry  can 
beget  asymmetry. 

I  can  give  no  better  summation  of  the 
views  of  the  opposite  schools  of  thought  in 
regard  to  the  bearing  of  the  subject  of 
asymmetric  syntheses  upon  the  doctrine  of 
vitalism  than  to  sum  up  briefly  the  main 
arguments  advanced  by  Professor  Japp  in 
an  address  delivered  before  the  British 
Association  in  1898,  as  well  as  the  argu- 
ments  advanced  by  those  who  criticized  the 
address.  This  latter  number  includes  such 
eminent  scientific  men  as  Pearson,  Spencer, 
Frankland,  Armstrong,  Fitzgerald,  Errara, 
Kipping  and  Pope. 

Japp  bases  his  arguments  largely  upon 
the  fact  that  all  attempts  to  effect  asym- 
metric syntheses  without  the  intervention 
of  life  either  directly  or  indirectly,  have  been 
futile.  Neither  does  he  think  our  failure 
to  do  so  is  due  to  ^'a  temporary  disability 
which  the  progress  of  science  may  remove.'* 
He  calls  attention  to  the  fact  that  all  the 
methods  that  have  been  used  for  separating 
a  racemic  form  into  its  active  constituents 
employed  living  agencies  either  directly  or 


Januaby  26,  1917] 


SCIENCE 


79 


indirectly.  He  likewise  emphasizeB  the  fact 
that  all  attempts  to  utilize  the  magnetic 
field  and  polarized  light  have  met  with 
failure  and  concludes  that  even  if  an  asym- 
metric force  were  to  be  discovered  it  could 
not  lead  to  the  production  of  a  single  form 
of  an  asymmetric  compound. 

No  f ortoitons  concourse  of  atoms,  even  with  all 
eternity  for  them  to  clash  and  combine  in,  cotQd 
compass  this  feat  of  the  formation  of  the  first 
optically  active  organic  compound.  ...  ^^^  the 
chance  synthesis  of  the  simplest  optically  active 
compound  from  inorganic  materials  is  absolutely 
inconceivable.  So  also  is  the  separation  of  two 
crystallized  enantiomorphs  under  purely  symmetric 
conditions.  ...  I  see  no  escape  from  the  condu- 
■ion  that,  at  the  moment  when  life  first  arose,  a 
directive  force  came  into  play — ^a  force  of  pre- 
cisely the  same  character  as  that  which  enables  the 
intelligent  operator,  by  the  exercise  of  his  Will,  to 
■elect  one  crystallized  enantiomorph  and  reject  its 
asymmetric  opposite. 

Pearson  dissents  strongly  from  Japp's 
view  that  ''the  chance  synthesis  of  the  sim- 
plest optically  active  compound  from  in- 
organic materials  is  absolutely  inconceiv- 
able." Japp  had  likened  the  result  of  the 
process  whereby  the  dextro  and  levo  forms 
of  an  asymmetric  compound  are  produced 
from  inorganic  or  symmetrical  materials,  to 
the  tossing  of  a  coin.  If  the  coin  is  a  per- 
fectly balanced  one  the  chances  are  equal 
as  to  whether  it  falls  heads  or  tails;  so  in 
the  synthesis  of  an  asymmetric  compound 
the  chances  are  equal  for  the  production  of 
the  two  possible  forms.  Pearson  argues, 
however,  that  if  one  will  toss  a  coin  (say) 
twenty  times  that  while  the  results  in  gen- 
eral will  be  ten  heads  and  ten  tails,  never- 
theless there  will  be  a  variation  from  this 
mean;  and  that  if  the  act  of  tossing  were 
to  be  continued  an  infinite  number  of  times 
one  might  come  to  an  instance  of  twenty 
heads  or  twenty  tails.  So  in  the  synthesis 
of  the  dextro  and  levo  forms  of  an  asym- 
metric compound,  any  action  which  gives 
rise  to  them,  carried  on  through  the  ages, 


must  produce  the  two  forms  in  unequal 
amounts  and  the  form  in  excess  would  then 
act  as  ''breeders"  in  building  up  other 
asymmetric  forms. 

Fitzgerald  argues  that  life  probably 
originated  from  a  few  centers  and  possibly 
a  single  center.  In  the  former  case  the 
chances  are  that  either  the  dextro  or  the 
levo  form  predominated,  so  that  asymmetry 
might  have  resulted,  while  in  the  latter 
case  asymmetry  must  have  resulted. 

Herbert  Spencer  in  criticizing  the  atti- 
tude of  Japp  states  that  he  does  so  not 
"for  the  purpose  of  showing  the  adequacy 
of  the  physico-chemical  interpretation  of 
Ufe,  but  for  the  purpose  of  showing  the 
inadequacy  of  Professor  Japp's  argument 
against  it."  Spencer  insists  that,  even 
granting  that  the  dextro  and  levo  forms  of 
protein  were  formed  originally  in  equal 
numbers  these  would  not  remain  mixed 
together,  but  that  their  separation  would 
follow  in  accordance  with  a  universal  law 
to  the  efFect  that  unlike  units,  when  acted 
upon  by  the  same  forces,  are  affected  differ- 
ently and  that  ultimately  this  difference 
wiU  result  in  the  segregation  of  the  like 
units;  in  other  words,  the  dextro  and  levo 
forms  would  in  the  course  of  time  separate 
into  the  two  groups  of  like  molecules. 

Others  criticize  Japp's  statement  to  the 
effect  that  the  right-  and  left-handed  crys- 
tals can  not  be  separated  except  through  the 
agency  of  life.  They  think  it  quite  possi- 
ble for  such  a  separation  to  have  been 
brought  about  by  ordinary  natural  agencies. 

Thus  Bartrum  holds  that  it  is  entirely 
conceivable  that  the  two  forms  of  crystals 
on  separation  might  be  unevenly  grouped, 
and  that  conditions  might  change  so  that 
partial  solution  would  take  place  in  which 
the  one  set  of  crystals  might  be  more 
favorably  situated  than  the  other,  and  that 
the  resulting  solution  would  then  be  op- 
tically active. 
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Errara  thinks  that  the  facts  can  be  ex- 
plained upon  the  assumption  that  the  two 
forms  generated  somewhere  in  space,  were 
separated  by  being  whirled  around  through 
space,  and  that  one  of  these  fornm  reached 
the  earth.  From  this  all  other  asymmetric 
compounds  might  have  originated. 

Kipping  and  Pope  give  the  results  of  ex- 
periments which  prove  that  a  single  set  of 
crystals  deposited  f^m  a  solution  of  a  ra- 
cemic  compound  is  not  always  composed  of 
equal  amounts  of  the  two  forms,  in  which 
case  not  only  the  crystals,  but  the  mother 
liquor  as  well,  are  optically  active.  Con- 
ditions here  which  give  rise  to  the  optically 
active  substances  are  such  as  might  exist  in 
a  purely  inorganic  world. 

Professor  Japp  in  his  arguments  in  favor 
of  vitalism  was  at  a  disadvantage  in  that 
his  position  upon  the  question  compelled 
him  to  assume  the  attitude  of  one  who 
denies  the  possibility  of  future  advance- 
ment. He  not  only  had  to  contend  that 
none  of  the  methods  proposed  would  lead 
to  an  asymmetric  synthesis,  but  that  no 
methods  ever  would  be  discovered  that 
would  lead  to  such  a  synthesis.  This  latter 
position  is  a  rather  hazardous  one  to  assume 
in  these  days  of  scientific  advancement,  in 
which  the  impossibilities  of  the  one  decade 
become  the  realities  of  the  next.  Aside 
from  this  attitude,  the  vulnerable  point  in 
Japp's  position  is  the  statement  *'that  the 
chance  synthesis  of  the  simplest  optically 
active  compound  from  inorganic  materials 
is  absolutely  inconceivable."  It  was 
against  this  view  that  most  of  the  criticism 
was  launched.  In  the  subsequent  discussion 
Japp  admitted,  indirectly  at  least,  that  this 
statement  was  perhaps  too  strong,  for  he 
adds  that  **all  my  critics  seem  to  be  moving 
in  that  unreal  world  where  a  font  of  type 
if  jumbled  together  sufficiently  often  ends 
by  setting  up  the  text  of  Hamlet" — ^to 
which  Frankland  replies  that  if  the  font  of 


type  were  jumbled  an  infinite  number  of 
times,  the  text  of  Hamlet  must  result. 

Stewart  has  also  called  attention  to  an- 
other possible  explanation  for  the  genera- 
tion of  optically  active  forms  in  nature. 
Cotton  (1896)  proved  that  the  two  forms 
of  copper  ammonium  tartrate  absorb  dextro- 
circularly  polarized  light  unequally— a 
difference  which  would  tend  to  favor  the 
generation  of  the  one  form  over  the  other 
in  the  presence  of  such  light.  Byk  (ISOAy 
has  shown  that  light  is  circularly  polarized 
by  reflection  from  water  of  the  sea.  Stew- 
art finds  in  the  combined  observations  of 
Cotton  and  Byk  a  satisfactory  explanation 
for  the  presence  in  nature  of  optically 
active  forms. 

It  is  evident  from  the  mere  fact  that  Pro- 
fessor Japp's  contention  aroused  such  a 
series  of  discussions,  and  that  these  discus- 
sions apparently  only  served  to  strengthen 
the  attitude  of  each  of  the  participants  in 
his  original  belief,  that  the  facts  of  asym- 
metric syntheses  can  not  be  regarded  as 
giving  evidence  at  all  conclusive  in  favor 
of  the  doctrine  of  vitalism.  On  the  other 
hand,  it  must  be  admitted  that  the  oppon- 
ents of  the  doctrine  have  advanced  no  con- 
clusive arguments  in  opposition  to  it.  For 
while  it  is  possible  to  imagine  conditions 
under  which  asymmetric  groups  might 
have  arisen  in  a  purely  inorganic  world, 
nevertheless,  such  an  argument  may  have 
little  weight.  To  carry  conviction  the  con- 
ditions for  producing  such  groups  must  not 
only  be  possible ;  they  must  also  lie  within 
the  bounds  of  probability.  Whether  or  not 
the  conditions  assumed  by  Japp 's  critics  to 
account  for  the  production  of  the  first 
asymmetric  groups  from  inorganic  mate- 
rials, are  probable  conditions,  is  a  question 
upon  which  there  would  undoubtedly  be  a 
difference  of  opinion.  I  am  sure,  how- 
ever, that  all  of  us  would  agree  that  some 
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of  the  assumptions  made  are  not  very 
plausible. 

At  first  thought,  one  might  conclude  that, 
with  the  problem  of  asymmetric  syntheses 
as  with  the  problem  of  life  itself,  the  main 
difficulty  is  to  account  for  the  initial  step. 
Given  the  unit  living  cell,  all  others  might 
have  developed  from  this;  likewise  given 
the  unit  asymmetric  group,  this  might  serve 
as  the  "seed"  from  which  all  the  countless 
forms  that  exist  in  nature  may  have  sprung. 
Granting,  however,  that  the  formation  of 
the  original  asymmetric  group  or  groups  is 
satisfactorily  explained,  another  perplex- 
ing question  at  once  presents  itself.  For 
with  perhaps  a  single  exception,  in  all  the 
partial  asymmetric  syntheses  effected  in  the 
laboratory,  both  forms  have  been  produced. 
In  other  words,  the  best  we  can  do  is  to 
qmthesize  the  one  form  in  excess  of  th^ 
other  and  as  a  rule  this  excess  is  only  slight. 
On  the  other  hand,  out  of  all  the  infinite 
variety  of  optically  active  compounds  found 
in  nature,  only  in  veiy  rare  instances  are 
both  forms  found.  Ordinary  lactic  acid, 
produced  by  the  fermentation  of  lactose, 
contains  both  forms,  although  in  slightly 
unequal  amounts:  c2{-limonene  (dipentene) 
occurs  in  certain  turpentine  oils,  while  levo- 
asparagine  is  found  in  some  plants  along 
with  small  amounts  of  the  dextro  compound. 
In  the  laboratory,  therefore,  the  production 
of  both  forms  is  the  almost  invariable  rule ; 
in  nature  it  is  the  marked  exception.  To 
explain  this  difference  upon  the  assumption 
that  the  methods  of  nature  like  those  of 
the  laboratory  lead  to  the  synthesis  of 
both  forms,  one  of  which  is  destroyed  as 
fast  as  generated,  is,  in  the  light  of  our 
present  knowledge,  quite  as  unsatisfactory 
as  is  the  assumption  that  one  form  only  is 
produced. 

The  assumption  that  there  exists  in  the 
living  organism  a  vital  or  guiding  force 
which  directs  the  changes  that  take  place 


within  the  organism  has  never  been  a  pop- 
ular one  among  chemists.  It  is  fortunate 
that  this  is  so,  for  to  accept  such  a  belief 
would  be  to  destroy  the  spirit  of  investiga- 
tion, 90  far  as  it  applies  to  a  study  of  many 
of  the  problems  connected  with  the  living 
organism.  However,  the  chemist,  familiar 
with  the  wonderful  results  that  may  be  ac- 
complished through  the  action  of  chemical 
forces  and  recognizing  that  as  yet  we  have 
but  little  insight  into  the  nature  of  these 
forces,  is  apt  to  ascribe  to  them  powers 
that  can  not  be  justified  in  the  light  of  the 
knowledge  at  hand. 

The  discovery  of  Wohler  that  urea  can  be 
S3mthesized  in  the  laboratory  was  of  the 
greatest  importance;  but  neither  the  syn- 
thesis  of  urea  nor  the  synthesis  of  any  other 
of  the  almost  countless  number  of  com- 
pounds  effected  in  the  laboratory  actually 
disproves  the  existence  of  a  vital  force  in 
the  living  organism.  Likewise  it  is  cer- 
tain, to  my  mind  at  least,  that  while  the 
facts  of  asymmetric  ^smthesis,  so  far  aa  we 
can  discern  at  the  present  time,  do  not 
prove  the  existence  of  such  a  force  in  the 
living  organism,  neither  do  they  present 
any  valid  argument  against  the  belief  in  its 
existence.  So  far  as  they  have  a  bearing 
upon  the  question,  life  remains  as  it  always 
has  been — ^the  great  mystery. 

WiiiUAH  McPhebson 
Ohio  Stats  UNiYKasiTT, 
CoLUKBus,  Ohio 


SCIENTIFIC  EVENTS 

MINUTE  ON  THE  LIPS  AND  SERVICES  OP 
HUGO  ICUNSTBRBERG 

The  following  minute  on  the  life  and  serv- 
ices of  Professor  Hugo  Miinsterberg  was 
placed  upon  the  records  of  the  faculty  of  arts 
and  sciences  of  Harvard  TJniversity  at  the 
meetingr  of  January  16,  1917: 

Hugo  MtlnBterberg,  professor  of  psychology,  died 
in  Cambridge  on  the  sixteenth  of  December,  1916. 
He  was  bom  in  Danzig,  West  Prussia,  June  1, 
1863.    After  leaving  the  gymnasium  in  his  native 
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city,  he  studied  philosophy  in  Leipzig,  under 
Wundt  among  others,  taking  the  degree  of  Doctor 
of  Philosophy  in  1885,  and  went  on  with  physio- 
logical studies  in  Heidelberg  (M.D.,  in  1887). 

In  1887  he  habilitated  at  Freiburg,  in  Baden, 
and  in  1891  was  made  professor  extraordinary 
there.  An  acquaintance  with  William  James, 
whom  he  met  at  a  psychological  congress  in  Paris 
in  1889,  led  to  a  call  to  a  professorship  of  experi- 
mental psychology  in  this  university,  and  he  begaii 
teaching  here  in  the  fall  of  1892.  The  academic 
years  1895-96  and  1896-97  were  spent  in  Preiburg 
again,  on  leave  of  absence,  and  on  his  return  to 
Cambridge  in  1897  he  was  appointed  professor  of 
psychology.  Professor  Mlinsterberg  received  the 
honorary  degree  of  A.M.  from  Harvard  in  1901, 
LL.D.,  from  Washington  University,  St.  Louis,  in 
1904,  and  Litt.D.,  from  Lafayette  College  in  1907. 
He  was  president  of  the  American  Psychological 
Association  in  1898  and  of  the  American  Philo- 
sophical Association  in  1908,  and  was  a  Fellow  of 
the  American  Academy  of  Arts  and  Sciences  and 
a  member  of  the  Washington  Academy  of  Sciences. 
He  had  a  leading  part  in  forming  and  carrying  out 
the  plans  for  the  International  Congress  of  Arts 
and  Sciences  at  the  St.  Louis  Exposition  in  1904 
and  in  the  subsequent  publication  of  its  proceed- 
ings. In  1901-11  he  was  the  Harvard  exchange 
professor  at  the  University  of  Berlin. 

MUnsterberg's  fertility  and  enormous  industry 
were  conspicuous  from  the  beginning.  While  still 
at  Freiburg  he  published  four  parts  of  a  theoret- 
ical and  experimental  work  entitled  "Beitrftge 
zur  experimentellen  Psychologic,"  and  four  vol- 
umes on  psychological  subjects. 

His  first  years  in  Cambridge  were  mainly  spent, 
beside  the  daily  tasks  of  instruction,  in  developing 
the  psychological  laboratory  and  fostering  re- 
search. To  the  students  who  resorted  to  him  for 
training  in  the  new  methods  of  experimental  psy- 
chology he  gave  freely  of  time  and  interest,  and 
his  fertile  invention  supplied  many  and  varied 
problems  for  investigation.  The  production  of  the 
laboratory  steadily  increased  in  volume  and  sig- 
nificance, and  in  1903  a  medium  of  publication  was 
established  under  MUnsterberg's  direction  in  the 
** Harvard  Psychological  Studies."  The  well 
planned  and  equipped  laboratory  in  Emerson  Hall, 
opened  in  1905,  was  chiefly  due  to  his  efforts. 

His  first  American  book  appeared  in  1899,  a 
collection  of  essays  entitled  ''Psychology  and 
Life."  It  was  followed  by  more  than  twenty  vol- 
umes, besides  a  prodigious  number  of  articles  in 
periodicals.     Of  his  more  strictly  scientific  writ- 


ings during  this  period  the  most  important  are 
''Grundzttge  der  Psychologie"  (1900)— the  first 
volume  of  a  largely  planned  work  which  was  never 
completed — ^"Science  and  Idealism"  (1906), 
"The  Eternal  Values"  (1909),  "Gnmdzfige  der 
Psychoteehnik"  (1914).  In  the  latter  years  of  his 
life  his  interest  turned  more  and  more  to  the  ap- 
plications of  psychology,  the  practical  bearings  of 
the  science  on  education,  law,  medicine  and  in- 
dustry. To  this  series  belong,  "Psychotherapy" 
(1909),  "Psychology  and  the  Teacher"  (1910), 
"Psychology  and  Industrial  Efficiency"  (1913), 
with  many  occasional  publications.  Mfinsterberg 
had  a  deep  interest  also  in  educational,  social  and 
political  problems,  and  wrote  much  upon  them, 
from  "American  Traits"  (1901)  and  "Die 
Amerikaner"  (1904),  translated  (1905)  "The 
Americans,"  to  his  recent  books  on  "The  War 
and  America,"  "Th^  Peace  and  America"  and 
"To-morrow"  (1916). 

With  this  great  productivity,  he  was  a  notable 
teacher  not  only  of  advanced  students  in  the  semi- 
nary or  laboratory  but  of  large  classes  of  under- 
graduates whom  from  year  to  year  he  introduced  to 
the  elements  of  psychology. 

A  man  of  strong  and  self-confident  opinions  and 
positive  expression,  he  was  of  a  kindly  spirit,  hos- 
pitable, generous,  appreciative  of  others.  His 
mental  energy  seemed  limitless,  his  industry  tire- 
less, his  optimism  unquenchable.  He  exemplified 
his  own  ideal  of  productive  scholarship,  and  car- 
ried to  the  grave  with  him  plans  for  more  books 
than  most  of  us  would  think  of  achieving  in  a  life- 
time. 

MEMORIAL  TO  SUSANNA  PHELPS  GAQS 

Professob  Simon  Henbt  Gagb  and  his  son 
Henry  Phelps  Gage,  Ph.D.  Cornell  1909,  have 
given  to  Cornell  University  ten  thousand  dol- 
lars as  a  memorial  to  Susanna  Phelps  Gage^ 
Ph.B.  1880,  who  was  the  first  woman  to  take 
laboratory  work  in  physics  in  that  institution 
and  who  in  her  subsequent  career  as  a  neurol- 
ogist showed  the  highest  appreciation  of  the 
need  for  research  in  our  coimtry. 

The  fund  thus  established  is  to  be  known  as 
the  Susanna  Phelps  Oage  Fund  for  Besearch 
in  Physics  in  Cornell  University. 

It  is  the  wish  of  the  donors  that  the  income  be 
administered  by  the  professors  of  physics  with  the 
cooperation  of  the  president  of  the  university;  and 
that  it  be  used  in  any  way  which  at  the  time  gives 
promise  of  advancing  knowledge  in  physics.    The 
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income  could  therefore  be  properly  applied  to  a 
graduate  fellowship  or  scholarship,  the  purchase  of 
apparatus,  of  books  and  periodicals  or  for  any 
other  purpose  which  at  the  time  and  occasion  give 
promise  of  advancing  knowledge.^ 

The  furst  installment  of  income  becomes 
ayailable  at  the  begrinning  of  the  second  half 
century  of  the  nniversity  (1918-19). 

On  Wednesday  evening,  January  10,  1917, 
the  members  of  the  physics  seminary  and  a 
few  friends  dined  together  at  the  University 
Club  in  Ithaca,  on  which  occasion  the  estab- 
lishment of  the  new  research  fimd  was  cele- 
brated. In  expressing  to  the  donors  the  appre- 
ciation of  the  department  of  physics  Professor 
Nichols  said: 

The  value  of  a  gift  like  this,  the  income  of 
which  from  year  to  year  is  placed  freely  at  the 
disposal  of  those  who  are  responsible  for  the  pro- 
motion within  the  university  of  one  of  the  funda- 
mental sciences,  to  be  expended  in  whatever  man- 
ner from  time  to  time  may  be  most  advantageous 
to  the  furtherance  of  research,  is  inestimable.  It 
comes,  moreover,  at  a  time  peculiarly  opportune; 
when  public  opinion  is  aroused  to  some  realization 
of  the  importance  of  research  to  human  welfare. 
The  history  of  science  and  industry  teaches  clearly 
that  applied  science  upon  which  the  material  wel- 
fare of  the  race  so  greatly  depends,  advances  only 
with  the  growth  of  pure  science  and  that  the  uni- 
versity affords  the  most  favorable,  indeed,  al- 
most the  exclusive,  atmosphere  in  which  research 
flourishes.  Hence  the  demand,  now  beginning  to 
be  heard,  not  so  much  from  within  academic  cir- 
cles as  from  outside,  that  the  universities  of  this 
country  make  the  advancement  of  learning  their 
prime  function.  Every  such  gift  as  this  furthers 
that  great  end. 

Modest  though  it  be,  in  comparison  with  what 
men  of  great  wealth  may  do  for  science  without 
the  least  personal  denial,  this  fund  is  especially 
welcome  in  that  it  comes  from  men  of  science  and 
is  given  in  a  spirit  of  devotion  to  science  and  of 
real  self  sacrifice. 

It  is  a  notable  and  gratifying  evidence  of  the 
imity  of  the  scientific  spirit  that  this  fund  for  the 
promotion  of  physics  is  established  in  memory  of 
one  whose  life  was  given  to  biology  and  who  at- 
tained eminence  by  her  contributions  to  that  sister 
science;  and  that  one  of  the  donors  who  is  with  us 
to-night,  and  whom  we  delight  to  honor,  is  himself 
a  biologist  of  renown. 

1  Quotation  from  the  deed  of  gift. 


On  behalf  of  my  present  colleagues  of  the  de- 
partment of  physics  I  accept  this  gift.  We  shall 
endeavor  to  expend  the  income  from  it  in  the 
spirit  in  which  it  is  given  and  in  loving  recognition 
of  the  generosity  and  devotion  of  the  donors.  In 
generations  to  come,  we  may  rest  assured,  the  noble 
intent  of  the  donors  will  ever  influence  those  in- 
trusted with  its  administration  and  that  thus  it 
will  ever  be  used  for  the  true  advancement  of 
science. 

THB  AMERICAN  INSTITUTE  OP  MINING 

ENGINEERS 

The  program  of  the  one  hundred  and  four- 
teenth meeting  of  the  American  Institute  of 
Mining  Engineers,  which  convenes  in  New 
York  City  on  February  19,  has  been  issued. 
Sessions  will  include  the  annual  business 
meeting  and  presentation  of  papers  on  sub- 
jects of  scientific  interest  in  the  mining  field. 
In  addition,  a  niunber  of  special  social  fea- 
tures are  being  planned,  including  an  all-day 
excursion  by  special  train  to  West  Point, 
where  the  engineers  will  view  a  number  of 
exhibitions  and  insi)ect  the  grounds  of  the 
Military  Academy.  According  to  registrations 
received,  this  year's  prosperity  of  the  mining 
camps  in  the  middle  and  far  west  will  be  re- 
flected in  the  attendance  at  the  February 
meeting.  Individuals  connected  with  prac- 
tically all  of  these  will  take  some  part  in  the 
technical  sessions. 

The  meeting  will  extend  over  four  days,  and 
will  open  on  February  19,  with  sessions  on 
geology,  metallography,  petroleum  and  gas, 
and  milling  and  smelting.  On  the  following 
day,  sessions  will  be  held  on  iron  blast  furnace 
practise  on  flotation.  The  principal  sessions 
of  the  third  day  will  be  held  on  the  manu- 
facture of  iron  and  steel. 

Among  the  papers  which  will  be  presented 
are: 

"Becent  Geologic  Developments  on  the  Mesabi 
Iron  Bange,  Minn.,"  by  J.  F.  Wolff. 

"Grain  Growth  Phenomena  in  Metals,"  by 
Henry  M.  Howe  and  Bay  Jeffries. 

"Evidence  of  the  Oklahoma  Oil  Fields  on  the 
Anticlinal  Theory,"  by  Dorsey  Hager. 

"Magnetic  Concentration  of  Low-Grade  Mag- 
netic Iron  Ore,"  by  8.  Norton. 

"The  Conservation  of  Phosphate  Bock  in  the 
United  States, "  by  W.  C.  Phalen. 
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"Potash  as  a  By-product  from  the  Blast  Fur- 
nace," by  R.  J.  Wysor. 

''Significance  of  Manganese  in  American  Steel 
Metallurgy,"  by  F.  H.  Willcox. 

The  committee  on  arrangements  for  the 
convention  includes :  David  H.  Browne,  chair- 
man; Lawrence  Addicks,  P.  E.  Barbour, 
George  D.  Barron,  Karl  Eilers,  Louis  D. 
Huntoon,  H.  A.  Megraw,  Thomas  T.  Head, 
Burr  A.  Robinson,  F.  T.  Rubidge,  E.  Maltby 
Shipp,  Bradley  Stoughton,  Edward  B.  Sturgis 
and  Arthur  L.  Walker. 

APPROPRIATIONS  FOR  THE  DEPARTMENT 
OF  AGRICULTURE 

The  House  Bill  making  appropriations  to 
the  IT.  S.  Department  of  Apiculture  for  the 
fiscal  year  ending  June  30,  1918,  is  now  under 
discussion.  The  main  bill  carries  a  total  ap- 
propriation for  routine  and  ordinary  work  of 
$24,221,081.  To  this  great  amoimt  are  added 
other  sums  bringing  the  total  amoimt  carried 
in  the  bill  to  $25,694,085.  The  amounts  ap- 
propriated to  the  scientific  bureaus  are  as 
follows : 

Weather  Bureau $1,778,320 

Bureau  of  Animal  Lidustry 3,528,286 

Bureau  of  Plant  Industry 2,769,630 

Forest  Service 5,711,195 

Bureau  of  Chemistry   1,212,311 

Bureau  of  Soils  363,855 

Bureau  of  Entomology 911,980 

Bureau  of  Biological  Survey 589,510 

Office  of  Public  Boads  and  Bural  Engi- 
neering        702,100 


SCIENTIFIC  NOTES  AND  NEWS 

Sm  WiLLUM  Crookbs,  the  distinguished 
English  chemist;  Dr.  0.  A.  Angot,  director 
of  the  Erench  Bureau  of  Meteorology,  and 
Professor  August  Gartner,  professor  of  hy- 
giene. University  of  Jena,  have  been  elected 
foreign  members  of  the  Academy  of  Sciences 
of  Sweden. 

The  Elisha  Kent  Kane  medal  of  the  Geo- 
graphical Society  of  Philadelphia  was,  on  Jan- 
uary 19,  conferred  on  Dr.  William  Curtis 
Farabee.  Dr.  Farabee  gave  before  the  society 
an  illustrated  lecture  on  ''Exploration  in  the 
Amazon  Valley  and  in  the  Unknown  Guinea, 


1913  to  1916."  Dr.  Farabee  has  also  had  con- 
ferred upon  him  the  gold  medal  of  the  Ex- 
plorers' Club  of  New  York. 

Professor  E.  F.  Northrup,  research  physi- 
cist of  Princeton  University,  has  been  awarded 
the  Elliott  Cresson  medal  by  the  Franklin  In- 
stitute ''  in  recognition  of  his  electrical  inven- 
tions and  high  temperature  investigations." 

Professor  Wilbur  M.  Wilson,  of  the  de- 
partment of  civil  engineering  at  the  Univer- 
sity of  Illinois,  was  honored  by  the  Western 
Society  of  Engineers  at  its  annual  meeting  on 
January  10,  by  having  conferred  upon  him  the 
Octave  Chanute  medal,  in  recognition  of  the 
fact  that  a  pai)er  presented  by  him  in  1915 
was  judged  to  be  the  best  in  the  field  of  civil 
engineering  presented  before  the  society  dur- 
ing that  year.  The  medal  was  established  in 
memory  of  Dr.  Octave  Chanute,  whose  studies 
in  the  field  of  aerodynamics  were  notable. 

Brigadier  General  Joseph  E.  Kuhn  has 
been  appointed  president  of  the  War  College. 

E.  D.  Ball,  formerly  director  of  the  Utah 
Station,  has  been  made  state  entomologist  of 
Wisconsin,  vice  J.  G.  Sounders  resigned  to 
succeed  H.  A.  Surface  as  economic  zoologist 
of  Pennsylvania. 

Professor  Werner  has  been  appointed  di- 
rector of  the  Heidelberg  Institute  for  the  In- 
vestigation of  Cancer  established  by  the  late 
Professor  Caemy. 

After  twenty  years'  service  in  the  New 
York  Department  of  Health,  Dr.  John  S. 
Billings,  now  deputy  commissioner  of  health 
and  director  of  the  bureau  of  preventable  dis- 
eases, has  offered  his  resignation,  to  take  effect 
on  May  1. 

Earl  B.  Smith,  formerly  with  the  U.  S. 
Office  of  Public  Boads  and  Eural  Engineer- 
ing has  been  transferred  to  the  U.  S.  Bureau 
of  Soils  as  mechanical  engineer.  His  work 
will  be  on  engineering  lines  in  the  design  and 
construction  of  the  new  government  potash 
plant  at  Summerland,  California,  where  he, 
with  Dr.  Turrentine,  of  the  Department  of 
Agriculture,  will  investigate  the  commercial 
possibilities  of  extracting  potash,  iodine,  tar 
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products,  acetone,  etc.,  from  the  kelps  of  the 
Pacific  coast. 

Dr.  L.  H.  Bailet,  Mrs.  Bailey  and  Miss 
Bailey  are  preparing  to  leave  Ithaca  at  the 
end  of  this  month  for  a  tour  of  the  Far  East 
to  last  the  greater  part  of  a  year. 

BoALD  Amundsbn  has  definitely  postponed 
the  execution  of  his  plans  for  an  expedition 
to  the  north  pole  until  after  the  war.  His  ship 
was  almost  equipped  for  the  trip,  which  was 
to  have  lasted  three  or  four  years,  and  the  crew 
had  heen  hired;  hut  the  money  difficulties 
proved  insuperable.  The  necessary  expenses 
of  the  expedition  in  consequence  of  war  prices 
have  mounted  from  $135,000  to  double  that 
£gure. 

The  annual  meeting  of  the  Brooklyn  Ento- 
mological Society  was  held  on  January  13  and 
the  following  officers  were  elected  for  1917: 
President,  W.  T.  Bather;  Vice-president,  W. 
T.  Davis;  Treasurer,  0.  E.  Olsen;  Recording 
Secretary,  J.  R  de  la  Torre  Bueno;  Corre- 
sponding Secretary,  B.  P.  Dow;  Librarian, 
A.  C.  Weeks;  Publication  Oommittee,  J.  B. 
de  la  Torre  Bueno,  C.  SchaefFer  and  R.  P. 
I>ow. 

Dr.  James  R.  Anoell,  of  the  University  of 
Chicago,  is  giving  a  course  of  lectures  on 
**  The  Makers  of  Modem  Psychology  "  on  the 
Spencer  Foundation  at  Union  College. 

A  oouRSE  of  twenty-four  lectures  on  ore  de- 
posits is  being  delivered  before  the  department 
of  geology  of  Columbia  University  by  Pro- 
fessor John  D.  Irving,  professor  of  economic 
geology,  Sheffield  Scientific  School,  Yale  Uni- 
versity. 

Professor  F.  J.  Metzger,  of  the  department 
of  chemical  engineering,  Columbia  University, 
has  resigned  his  position  to  accept  the  position 
of  manager  of  chemical  development,  with  the 
Air  Reduction  Company,  New  York. 


committee  of  prominent  citizens,  headed  by 
the  Honorable  Edgar  M.  Cullen,  is  endeavor- 
ing to  raise  an  equal  amount  as  a  memorial 
fund  to  Dr.  McCorkle. 

A  GIFT  of  $60,000  to  the  principal  of  the 
alumni  fund,  subject  to  an  annuity,  from  a 
graduate  of  the  class  of  1867,  Yale  College, 
was  annovmced  at  the  last  meeting  of  the  cor- 
poration. This  is  the  second  gift  of  like 
amount  and  under  similar  conditions  that  has 
been  made  to  the  credit  of  the  class  of  1867  in 
the  alumni  fund.  There  has  also  been  re- 
ceived, from  Robert  W.  Kelley,  '74,  class  agent 
and  a  director  of  the  fimd,  $125,000  (subject 
to  an  annuity  as  to  four  fifths  of  the  amount), 
the  whole  to  be  added  to  the  Yale  Alumni 
Fund  as  an  addition  to  the  permanent  memo- 
rial fund  of  1874. 

Dr.  Willum  Wistar  Comfort,  professor  of 
the  Romance  languages  and  literatures  and 
head  of  the  department  at  Cornell  University^ 
has  been  elected  president  of  Haverford  Col- 
lege. He  will  succeed  Dr.  Isaac  Sharpless, 
who  will  retire  after  completing  a  service  of 
thirty  years  in  the  Haverford  presidency. 

J.  O.  Rankin  has  resigned  as  agricultural 
editor  at  the  Missouri  Station  to  become  asso- 
ciate professor  of  agricultural  economics  at 
the  Iowa  College,  and  is  succeeded  by  M.  N. 
Beeler,  agricultural  editor  at  the  University 
of  Florida. 

Dr.  Raoul  Blanghard,  professor  of  geog- 
raphy and  director  of  the  Institute  of  G^eog- 
raphy  at  the  University  of  Orenoble,  has  been 
appointed  exchange  professor  at  Harvard  for 
1916-17.  His  term  of  service  will  fall  in  the 
second  half  year. 

Dr.  Y.  a.  Coulter,  Fh.D.,  has  been  ap- 
pointed assistant  professor  of  chemistry  in  the 
University  of  North  Carolina. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  late  Dr.  John  A.  McCorkle  had  set 
aside  in  trust  bonds  of  the  market  value  of 
$50,000  which  became  payable  to  the  Long 
Island  College  Hospital  upon  his  death.     A 


DISCUSSION  AND  CORRESPONDENCE 

NBOATIVB  SURFACE  TENSION 

In  a  recent  number  of  Science  (November 
24, 1916)  Professor  W.  A.  Patrick  in  a  note  on 
^'Ostwald's  Handbook  of  Colloidal  Chemis- 
try,'' expresses  doubt  as  to  the  existence  of 
negative  surface  tension,  and  suggests  that  it 
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can  scarcely  be  conceived  without  assuming 
a  force  of  repulsion  instead  of  attraction  be- 
tween molecules  of  the  liquid. 

But  he  surely  can  not  mean  to  question  the 
existence  of  nogative  surface  tension  at  a  sur- 
face between  a  liquid  and  solid,  for  how  other- 
wise are  we  to  explain  the  most  familiar  facts 
in  capillarity.  Is  it  not  negative  surface  ten- 
sion which  causes  the  water  to  rise  in  a  capil- 
lary tube,  or  against  a  glass  wall,  and  causes 
a  drop  of  oil  to  expand  indefinitely  over  a  glass 
plate?  Is  it  not  the  greater  negative  surface 
tension  in  the  oil-glass  surface  which  causes 
the  film  to  expand  against  the  contractile  force, 
or  positive  surface  tension  of  the  oil-air  sur- 
face? 

!N'or  does  it  appear  to  be  necessary  to  sup- 
I>ose  a  repulsive  force  between  molecules  of  the 
liquid  in  order  to  account  for  the  existence  of 
such  a  negative  tension,  for  if  the  resultant 
force  of  attraction  on  a  particle  of  liquid  near 
the  surface,  due  to  all  particles  on  both  sides 
of  the  surface  lying  within  the  range  of  sen- 
sible molecular  attraction,  is  directed  away 
from  the  surface  and  towards  the  interior  of 
the  liquid,  the  particle  will  tend  toward  the 
interior  and  we  shall  have  x>08itive  surface 
tension  but  if  the  resultant  attraction  is  tow- 
ard the  surface  there  will  be  negative  sur- 
face tension. 

In  case  of  an  air-liquid  surface  the  attrac- 
tion of  neighboring  liquid  particles  upon  a 
particle  in  the  surface  is  so  much  greater  than 
any  opposing  outward  attraction  by  adjoining 
air  molecules  that  the  first  condition  holds 
and  the  surface  tension  is  positive.  While 
at  a  glass-oil  surface  a  particle  of  liquid  near 
the  surface  may  be  supposed  to  be  more 
strongly  attracted  by  the  neighboring  glass 
molecules  than  by  the  oil  molecules  in  its 
vicinity,  in  which  case  the  resultant  attraction 
is  toward  the  glass,  the  potential  energy  of  a 
liquid  particle  is  less  at  the  surface  than  in  the 
interior  of  the  liquid,  and  the  surface  tension 
is  negative. 

When  liquid  comes  against  liquid  the  case 
is  complicated  by  the  mobility  of  particles  on 
both  sides  of  the  boimdary.  It  seems  probable, 
however,  taking  an  oil-water  surface  as  an  ex- 


ample, that  if  the  resultant  attraction  on  an 
oil  molecule  at  the  surface  is  directed  across 
the  boundary  from  the  oil  side  toward  the 
water,  that  a  water  molecule  at  the  surface 
being  in  the  same  situation  with  respect  to  the 
surrounding  molecules  will  be  urged  in  the 
same  direction.  In  other  words,  we  can  hard]y 
imagine  a  particle  of  one  sort  in  the  surface  as 
being  drawn  in  one  direction  by  the  attrac- 
tion of  all  the  surrounding  particles  on  both 
sides  of  the  surface,  while  a  similarly  situated 
particle  of  the  other  sort  would  be  drawn  in 
the  opposite  direction. 

We  may  assume  then  that  at  a  surface  be- 
tween two  liquids,  particles  on  one  side  are 
urged  away  from  the  surface,  while  those  on 
the  other  side  are  urged  toward  it.  That  is, 
there  are  two  influences,  one  tending  to  con- 
tract the  surface  and  the  other  to  expand  it 
If  the  first  is  predominant  there  is  positive 
surface  tension,  this  is  the  ordinary  case  where 
diffusion  does  not  take  place,  as  with  water-oil 
or  water-mercury. 

If  the  second  is  predominant  the  surface 
tends  to  expand  indefinitely,  and  the  limit 
would  seem  to  be  reached  only  when  one 
liquid  is  uniformly  diffused  throughout  the 
other.  In  this  case  diffusion  is  to  be  exx>ected 
also  from  the  consideration  that  if  particles 
in  the  one  liquid  are  drawn  so  powerfully  tow- 
ards the  other  as  to  force  the  expansion  of  the 
second  liquid  in  opposition  to  its  contractile 
tendency,  it  seems  probable  that  they  will  be 
drawn  actually  into  the  second  liquid  and  thus 
the  integrity  of  the  surface  be  destroyed.  We 
conclude,  therefore,  that  a  positive  surface  ten- 
sion is  to  he  expected  between  aU  liquids  that 
do  not  interdiffuse. 

If  the  particles  in  a  colloid  solution  are  to 
be  regarded  as  solid,  we  may  expect  to  find 
cases  where  the  surface  tension  is  positive 
and  other  cases  where  it  is  negative.  Where 
it  is  positive  there  will  be  a  tendency  to  floccu- 
late, for  as  two  colloid  particles  come  together 
liquid  particles  move  out  from  between  them 
into  the  interior  of  the  liquid,  and  the  capillary 
region  surrounding  the  particles  is  thus  de- 
creased in  volxmie,  and  the  potential  energy  of 
the  system  is  diminished.    When,  on  the  other 
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hand,  the  surface  tension  is  negative  at  the 
Burface  of  a  colloid  particle,  there  will  be  no 
flocculation,  and  the  particles  will  not  ap- 
proach each  other  near  enough  to  crowd  the 
liquid  out  of  the  region  of  surface  energy 
around  either  particle.  This,  of  course,  does 
not  imply  that  there  is  any  tendency  in  the 
latter  case  for  the  colloid  particles  to  remain 
in  equilibrium  equally  diffused  throughout  the 
liquid.  Arthur  L.  Kimball 

AlCHXBST  COLLSOX 

THE  WHITE  PINE  BLISTER  RUST;   DOES  THE 
FUNGUS  WINTER  ON  THE  CURRANT? 

In  the  work  carried  out  in  the  Province  of 
Ontario  during  the  last  two  years  on  this  dis- 
ease, strong  suspicions  have  been  aroused  that 
the  fungus  may  in  some  cases  pass  the  winter 
on  the  currants  themselves.  Several  lines  of 
evidence  support  these  suspicions. 

1.  The  commencement  of  the  cinrrant  stage 
each  spring  here  and  there  over  large  areas, 
without  any  apparent  relation  to  the  pines 
therein. 

2.  The  similar  yearly  recurrence  of  the  cur- 
rant rust  in  one  particular  district  ten  miles 
by  four  miles  in  ezt^it.  In  this  area  (a)  the 
rust  outbreaks  do  not  bear  any  apparent  rela- 
tion to  the  pines;  (h)  the  pines  are  very  few 
in  number;  (c)  many  lots  of  these  pines  are 
small  and  their  freedom  from  disease  has 
been  established;  (d)  the  evidence  from  five 
lots  of  these  young  pines  growing  close  to  in- 
fected currants  indicates  that  the  rust  was  not 
introduced  into  this  area  until  1914,  and  that 
therefore  the  prevalent  currant  stage  of  1915 
and  1916  could  not  be  due  to  pine  blisters, 
which  have  not  yet  had  time  to  mature. 

3.  The  finding  of  six  cases  of  the  currant 
stage  early  in  the  year  from  one  to  two  miles 
distant  from  any  possible  source  of  pine  infec- 
tion. 

4.  The  occurrence  of  currant  rust  in  1916  on 
two  adjacent  plants  in  a  large  plantation. 
Early  in  the  year  these  two  only  were  rusted. 
The  only  four  plants  which  were  badly  dis- 
eased here  in  1915  included  these  two. 

5.  The  occurrence  of  a  mst  outbreak  on  a 
plot   of   one   hundred   black   currant   plants 


which  were  badly  rusted  in  1914^  and  which 
had  been  set  out  in  a  disease-free  neighbor- 
hood in  the  spring  of  1915  to  test  hibernation. 

A  hypothesis  is  advanced  which  gives  a  rea- 
sonable explanation  of  the  suspected  hiberna- 
tion. The  rust  often  causes  early  defoliation 
of  the  currant  plants,  and  this  defoliation  is 
followed  by  a  secondary  production  of  foliage, 
due  to  the  development  of  winter  buds.  The 
general  occiurence  of  the  rust  on  these  sec- 
ondary leaves  suggests  that,  allo^ng  for  the 
two  weeks'  incubation  period,  the  infection 
must  take  place  very  early  in  their  growth,  and 
the  question  naturally  follows:  can  such 
started  buds  be  infected  at  such  an  early  stage 
in  their  development  that  if  winter  conditions 
set  in  soon  after,  the  buds  are  still  capable  of 
surviving?  W.  A.  MoCubbin 

Division  of  Botany, 

EXFXaiMKNTAL    FaSM    SYSTEM, 

Dominion  of  Canada, 
November,  1916 

PAMPHLET  COLLECTIONS 

To  THE  Editoe  of  SCIENCE :  I  note  in  Sci- 
ence for  November  24,  an  article  by  Tracy  I. 
Storer  from  the  University  of  California  on 
"  The  Care  of  Pamphlet  Collections  "  in  which 
a  tyx>e  of  cardboard  case  open  at  the  back  only 
and  "  not  larger  than  12  X  8  X  2i  inches  "  is 
recommended  for  this  purpose.  Permit  me  to 
state  that  such  cases  differing  only  in  size — 
mine  are  11  X  '^  X  3  inches — ^have  been  in  use 
in  my  department  since  1904.  Several  other 
departments  in  the  imiversity  had  such  cases 
made  after  my  design  and  they  have  been  in 
rather  general  use  here  since.  I  do  not  re- 
member whether  the  idea  is  original  with  me 
or  not.  These  cases  are  arranged  alphabet- 
ically by  authors  and  the  card  index  is  by  sub- 
ject with  the  catch  word  fbrst  on  the  card. 

Chas.  B.  Morrby 
Department  of  Baotbriology, 
Ohio  State  University 

INDUSTRIAL  LABORATORIES  AND  SCIENTIFIC 

INFORMATION 

To  THE  Editor  of  Science  :  The  undersigned 
committee  on  engineering  of  the  General  Com- 
mittee on  Besearch,  of  the  American  Associa- 
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tion  for  the  Advancement  of  Science,  feel  that 
it  is  timely  to  issue  the  following  appeal  to 
the  industrial  research  laboratories  of  the 
country. 

In  the  course  of  work  done  in  the  numerous 
industrial  laboratories  of  America,  many  phys- 
ical and  commercial  constants  and  data  of 
great  scientific  interest  and  value  are  doubt- 
less arrived  at,  which  may,  for  a  certain 
I>eriod  of  time,  constitute  an  asset  of  consid- 
erable commercial  value  to  the  particular  cor- 
porations in  question.  During  this  period, 
every  one  recognizes  the  proprietary  right  of 
the  industrial  laboratories  to  the  retention  of 
this  information. 

A  time  frequently  arrives,  however,  when 
such  scientific  information  loses  its  commer- 
cial value  (often  by  being  duplicated  in  other 
laboratories),  and  just  at  this  point  we  wish  to 
impress  upon  the  industries  their  obligation 
to  enrich  scientific  literature  with  such  facts 
and  data,  which  might  otherwise  be  lost  or 
forgotten. 

Some  of  our  industries  have  been  reproached 
with  the  suspicion  of  acting  as  sponges,  in  that 
they  absorb  an  immense  amoimt  of  useful  in- 
formation from  scientific  literature  without 
giving  any  return  in  kind.  This  suspicion 
would  be  entirely  removed  if,  from  time  to 
time,  scientific  information  which  has  ceased 
to  be  of  commercial  value  were  contributed  by 
them  to  its  appropriate  channel  and  thus  be- 
came available  to  all  scientific  workers 
throughout  the  world. 

If  any  doubt  exists  as  to  the  appropriate 
channel  for  the  publication  of  such  scientific 
data  and  communications,  the  general  secre- 
tary of  the  American  Association  for  the  Ad- 
vancement of  Science,  Dr.  J.  McKeen  Cattell, 
Garrison-on-Hudson,  New  York,  will  be  glad 
to  act  as  intermediary  and  to  forward  such 
communications  to  the  proper  scientific  body. 

A.  E.  Kennellt, 
J.  W.  Richards, 
A.  Sauveur, 
A.  N.  Talbot, 
0.  C.  Thomas 
GAMBsmox,  Mass., 
January  18,  1917 


SCIENTIFIC  BOOKS 

Lectures  on  Ten  British  Mathematicians  of 
the  Nineteenth  Century.  By  Alexander 
Magfarlane.  'No.  17  of  the  Mathematical 
Monographs,  edited  by  Mansfield  Merriman 
and  Robert  S.  Woodward.  John  Wiley  and 
Sons,  New  York,  1916. 

This  posthumous  publication  contains  most 
interesting  biographies  of  t^i  of  the  leading 
mathematicians  of  the  nineteenth  century  in 
Great  Britain,  namely,  of  G^rge  Peacock, 
Augustus  De  Morgan,  Sir  William  Rowan 
Hamilton,  George  Boole,  Arthur  Oayley, 
William  Kingdon  Clifford,  Henry  John 
Stephen  Smith,  James  Joseph  Sylvester, 
Thomas  Penyngton  Kirkman,  Isaac  Todhunter. 

These  sketches  are  a  part  of  the  lectures 
given  by  Dr.  Macfarlane  at  Lehigh  Univer- 
sity during  the  years  1901-04.  "In  a  future 
volume  it  is  hoped  to  issue  lectures  on  ten 
mathematicians  whose  main  work  was  in  phys- 
ics and  astronomy."  The  author's  personal 
acquaintance  with  fiome  of  these  men,  and 
with  intimate  friends  of  them,  enabled  him  to 
add  personal  touches  which  will  be  relished  by 
the  reader.  Particiilarly  grati^ng  are  the  de- 
tails about  Boole  and  Kirkman,  concerning 
whom  little  had  previously  appeared  in  print. 
The  future  historian  of  mathematics  during 
the  nineteenth  century  will  find  the  booklet 
full  of  interesting  material  The  lecturer's 
aim  was  evidently  to  set  forth  the  personalities 
whose  scientific  achievements  were  already 
known  to  the  listener.  Hence  the  scientific  re- 
searches of  these  men  are  not  described,  but 
merely  mentioned. 

Illiuninating  information  is  given  in  several 
of  the  biographies  relating  to  Great  Britain 
as  "  an  examination-ridden  country,"  and  re- 
lating to  the  effects  of  the  theological  tests 
formerly  demanded  of  candidates  for  degrees 
and  competitors  for  certain  prizes.  The  opin- 
ions on  the  teaching  of  mathematics  held  by 
some  of  the  English  mathematicians  are  valu- 
able at  the  present  time  when  in  the  United 
States  the  mind-training-value  of  mathe- 
matical study  is  called  into  question. 

The  booklet  is  manufactured  in  attractive 
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form.  Carelessness  in  the  proof-reading  is 
noticeable.  Frequently  letters  are  dropped 
out  of  words,  their  unceremonious  departure 
being  accentuated  by  the  blank  spaces  left  be- 
hind. The  description  of  Newton's  flujdonal 
notation  on  page  9  is  rendered  unintelligible 
to  one  not  already  familiar  with  it  by  the 
omission  in  several  instances  of  the  necessary 
dots.  The  si)elling  on  page  35  of  Clairaut  as 
"  Clairault "  is  unusual,  to  say  the  least.  The 
statement,  page  120,  that  it  was  in  1872  that  a 
deputy  professor  was  appointed  at  Oxford  to 
carry  on  the  work  relinquished  by  Sylvester 
is  evidently  wrong,  since  Sylvester  was  ap- 
pointed to  the  Oxford  position  in  1888.  It  is 
too  bad  that  the  editors  of  this  book  allowed 
the  repetition  of  the  erroneous  statement  that 
the  name  of  Sylvester's  father  was  Abraham 
Joseph  Sylvester.  As  recently  stated  by  sev- 
eral writers,  the  name  ''  Sylvester  "  did  not  be- 
long to  the  father,  but  was  assumed  by  an 
elder  brother  of  the  mathematician  who  had 
come  to  the  United  States,  and  later  by  the 
mathematician  himself.  The  father's  name 
was  Abraham  Joseph.  The  editors  might  also 
have  corrected  a  mistake  thus  far  almost  uni- 
versal, to  the  effect  that  Peaucellier  was  the 
iSrst  to  devise  an  instrument  for  drawing  a 
perfect  straight  line.  It  is  a  matter  of  great 
historical  interest  that  a  Frenchman  by  the 
name  of  Sarrut  achieved  this  several  years  be- 
fore Peaucellier,  and  in  a  manner  quite  differ- 
ent. An  account  of  it  will  be  found  in  the 
Comptes  Bendus,  Vol.  36,  1853,  page  1036. 
Attention  to  Sarrut  was  called  in  1905  by  G.  T. 
Bennett  of  Emmanuel  College,  Cambridge,  in 
an  article  published  in  the  PhUoaophical 
Tran8€Lction8^  6th  S.,  Vol.  9,  page  803.  Ben- 
nett gives  interesting  historical  details,  and 
also  noteworthy  developments  of  his  own. 


Florian  Cajori 


GOLOaADO  Ck>LLBGS, 

Ck>L0RAD0  Springs,  C!olo. 


The  Whalebone  Whales  of  New  England,  By 
Glovkr  M.  Allbn.  Memoirs  of  the  Boston 
Society  of  Natural  History,  Vol.  8,  No.  2, 
pp.  107-322,  pis.  8-16,  text-figs.  1-12. 
September,  1916. 


Dr.  Glover  M.  Allen's  "The  Whalebone 
Whales  of  New  England  "  treats  of  the  three 
genera  and  six  species  of  baleen  whales  "  in- 
habiting the  waters  off  the  New  England 
coast,"  with  si>ecial  reference  to  their  habits, 
manner  of  occurrence,  economic  imiK>rtance 
and  technical  history.  Two  "  keys  "  are  given 
for  their  identification,  one  for  stranded  speci- 
mens that  can  be  approached  and  examined, 
the  other  for  identification  in  life,  based  on 
their  characteristic  actions,  the  presence  or 
absence  of  a  fin  on  the  back,  and  the  size  and 
form  of  the  si>out. 

Following  a  few  introductory  pages  of  com- 
ment on  the  classification  of  whales  in  general 
and  of  the  New  England  species  in  particular, 
the  author  deals  at  length  with  each  of  the 
living  species,  with  a  brief  account  of  the 
single  fossil  species,  long  known  from  a  few 
vertebrffi  and  other  fragmentary  remains 
found  at  Gay  Head,  Marthas  Vineyard.  The 
North  Atlantic  right  whale  (EubalcBna 
glacialia)  is  of  special  interest  historically  on 
account  of  its  having  been  the  basis  of  the 
early  New  England  whale  fishery.  This  phase 
of  the  subject  is  presented  in  considerable  de- 
tail (pp.  131-172),  with  many  quaint  extracts 
from  early  colonial  records. 

The  species  treated  are:  (1)  North  Atlantic 
right  whale  (Euhalwna  glacidlis),  (2)  common 
finback  (Balcenoptera  physalus),  (3)  pollack 
whale  (B.  horealis),  (4)  blue  whale  (B.  mi«- 
culua),  (5)  little  piked  whale  (B.  acuto-ros- 
tratus),  (6)  Atlantic  humpback  (Megaptera 
nodosa),  A  methodical  and  concise  account 
of  each  is  given  under  appropriate  subhead- 
ings, beginning  with  "history  and  nomencla- 
ture," followed  by  descriptions  of  their  exter- 
nal and  osteological  characters,  habits  and 
food,  seasons  of  occurrence,  pursuit  and  eco- 
nomic products,  enemies  and  parasites.  Five 
of  the  species  are  illustrated  by  full-page  plates 
of  the  external  form,  drawn  to  scale  from 
careful  measurements.  Outline  drawings  of 
skulls  are  given  in  another  plate,  several 
photographic  views  of  whales  in  another,  and 
vertebrsB  and  other  fossil  remains  from  the 
Miocene  deposits  of  Gay  Head  in  another. 
The  monograph  thus  forms  a  valuable  addi- 
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tion  to  the  literature  of  the  subject,  consti- 
tuting, as  it  does,  the  first  attempt  to  treat 
comprehensiTely  this  important  part  of  the 
marine  mammal  fauna  of  New  England,  and 
is  a  highly  satisfactory  summation  of  present 
knowledge  of  the  subject.  A  bibliography  of 
six  pages  (about  100  titles)  g^i^es  references  to 
the  technical  literature  cited  in  the  text,  in 
addition  to  which  are  numerous  footnote  and 
other  references  in  the  text  to  historical 
records  relating  to  the  distribution  and  occur- 
rence of  the  species  in  New  England  waters, 
from  early  colonial  times  to  the  present. 

J.  A.  Allen 
Amxbioan  Musiuh  or  Natubal  Histobt 


PROCEEDINGS  OF  THE  NATIONAL 
ACADEMY  OP  SCIENCES 

The  eleventh  number  of  Volume  2  of  the 
Proceedings  of  the  National  Academy  of  Sci- 
ences contains  the  following  articles: 

Path  Differences  within  which  Spectrum 
Interferences  are  Ohservable:  Carl  Barus,  De- 
partment of  Physics,  Brown  University.  The 
method  of  observing  interferences  in  the 
zeroth,  first,  second,  third,  and  even  fourth 
order,  successively,  without  essential  change 
of  the  parts  of  the  apparatus  is  noteworthy. 
The  present  experiments  furnish  a  striking 
example  of  the  uniform  breadth  of  the  strip 
of  spectrum  carrying  the  fringes,  quite  apart 
from  the  dispersion  of  the  spectrum. 

Non-Reversed  Spectra  of  Restricted  Coin- 
cidence: Carl  Barus,  Department  of  Physics, 
Brown  University.  The  method,  apart  from 
any  practical  outcome,  is  worth  pursuing  be- 
cause of  the  data  it  will  furnish  of  the  width 
of  the  strip  of  spectrum  carrying  interference 
fringes  under  any  given  conditions. 

The  Equilibrium  "between  Acids  and  Bases 
in  Sea  Water:  Lawrence  J.  Henderson  and 
Edwin  J.  Cohn,  Wolcott  Gibbs  Memorial  Labo- 
ratory, Harvard  University.  The  ocean, 
which,  because  of  the  presence  of  free  carbonic 
acid,  was  originally  acid,  and  which  has  been 
becoming  more  alkaline  from  the  acctmiulation 
of  basic  material,  is  at  present  in  an  epoch 
where  the  growing  alkalinity  is  checked  by  the 
buffer  action  of  acids  of  approximately  the 


strength  of  boric  acid.  These  buffers  regulate 
the  reaction  of  sea  water  in  a  manner  similar 
to  the  way  in  which  bicarbonates  and  phos- 
phates regulate  the  reaction  of  blood. 

An  -Apparent  Correspondence  between  the 
Chemistry  of  Igneous  Magmas  and  of  Organic 
Metabolism:  Henry  S.  Washington,  Geophys- 
ical Laboratory,  Carnegie  Listitution  of  Wash- 
ington. The  object  is  to  call  attention  to 
what  appears  to  be  a  congruous  relation  of 
two  pairs  of  elements  in  the  organic  world; 
it  would  appear  that  iron  and  sodium  are  nec- 
essary for  animal  metabolism,  while  magne- 
sium and  potassium  are  essential  to  vegetable 
metabolism. 

The  Oaks  of  America:  William  Trelease^ 
Department  of  Botany,  University  of  Illinois. 
A  summary  of  a  manuscript  now  prepared  for 
submission  to  the  academy  for  publication  as 
one  of  its  scientific  memoirs.  854  species  of 
oaks,  of  which  about  one  half  are  new,  are 
recognized.  The  relations  to  fossil  oaks  are 
pointed  out. 

A  Set  of  Independent  Postulates  for  Oyclie 
Order:  Edward  V.  Huntington,  Department 
of  Mathematics,  Harvard  University.  Five 
X>08tulates  are  given  for  cyclic  order. 

A  New  Method  of  Studying  Ideational  and 
Allied  Forms  of  Behavior  in  Man  and  Other 
Animals:  Robert  M.  Yerkes,  Psychological 
Laboratory,  Harvard  University.  A  descrip- 
tion of  the  author's  method  of  multiple  choices 
for  the  deduction  of  reactive  tendencies  and 
the  study  of  their  role  in  the  attempted  solu- 
tion of  certain  types  of  problem.  The  method 
involves  the  presentation  to  the  subject  of  a 
problem  or  series  of  problems  whose  rapid  and 
complete  solution  depends  ux>on  ideational 
processes. 

Electrical  Conduction  in  DUute  Amalgams: 
Gilbert  N.  Lewis  and  Thomas  B.  Hine,  De- 
partment of  Chemistry,  University  of  Cali- 
fomia.  The  resistance  of  amalgams  of 
lithium,  sodiimoi  and  i>otassium  is  studied  at 
constant  pressure  and  shows  extraordinary 
differences;  the  resistances  at  constant  aver- 
age atomic  volume  are  also  calculated  and 
found  to  differ  materially  from  those  at  oon* 
stant  pressure. 
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Ideational  Behavior  of  Monkeys  and  Apes: 
Eobert  M.  Yerkes,  Psychological  Laboratory, 
Harvard  TJniversity.  The  general  conclusions 
which  may  be  deduced  are  that  the  ape  ex- 
hibits various  forms  of  ideational  behavior, 
whereas  the  reactive  tendencies  of  monkeys 
are  inferior  in  type. 

The  Osmotic  Pressure  and  Lowering  of  the 
Freezing-Point  of  Mixtures  of  Salts  with  one 
another  and  with  Non-Electrolytes  in  Aqueous 
Solutions:  William  D.  Harkins,  R.  E.  Hall 
and  W.  A.  Boberts,  Kent  Chemical  Laboratory, 
University  of  Chicago.  The  general  result  ob- 
tained with  mixtures  already  investigated  is 
that  the  lowering  of  the  freezing-point  of  the 
mixture  is  very  nearly  that  which  would  be 
calculated  on  the  basis  that  each  salt  produces 
a  lowering  of  the  freezing-point  proportional 
to  its  own  concentration  and  to  the  mol-num- 
ber  which  it  has  when  present  alone  in  a  solu- 
tion of  salt  concentration. 

Certain  General  Properties  of  Functions: 
Henry  Blumberg,  Department  of  Mathematics, 
University  of  Nebraska. 

Sphenacodon  Marsh,  A  Permocarhoniferous 
Theromorph  BeptHe  from  New  Mexico:  Sam- 
uel W.  Williston,  Walker  Museum,  University 
of  Chicago.  Eeconstruction  of  a  fossil  reptile 
found  in  a  bone  bed  from  which  some  collec- 
tions were  made  as  early  as  thirty-eight  years 
ago,  but  which  seems  to  have  been  almost  for- 
gotten until  recently. 

On  Volume  in  Biology:  Lawrence  J.  Hen- 
derson, Chemical  Laboratory  of  Harvard  Col- 
lege. When  equilibrium  has  been  established 
in  a  heterogeneous  system  (capillary  and  gravi- 
tational phenomena  being  absent)  the  volume 
of  the  phases  is  not  relevant  to  the  state  of  the 
system,  but  in  nearly  all  physiological  changes 
the  regulation  of  volume  is  of  great  impor- 
tance. Edwin  BmwBLL  Wilson 

Mass.  Insttfutx  of  Txohnolooy, 
Oambbidgs,  Mass. 


NOTES  ON  METEOROLOGY  AND 
CLIMATOLOGY 

TWO  POPULAR  WEATHER  BOOKS 

The  scientific  book  on  meteorology,  with  its 
niunerous  tables,  plates  and  figures  is  too  ex- 


pensive and  too  bulky,  not  to  mention  too 
technical  for  light  reading.  There  are  three 
standard  American  meteorological  treatises. 
Professor  W.  M.  Davis's  "  Elementary  Meteor- 
ology"^ is  finely  written  and  illustrated,  but 
on  account  of  advances  in  meteorology  in  the 
past  twenty  years  it  needs  to  be  supplemented 
by  Professor  W.  I.  Milham's  "Meteorology"* 
or  by  Dr.  W.  L.  Moore's  "  Descriptive  Meteor- 
ology."* There  is  ample  room  for  the  small, 
easily  read  books  on  instruments,*  weather' 
processes,  and  forecasting.  Two  such  books 
deserve  particidar  mention:  "Our  Own 
Weather,"  by  Edwin  C.  Martin,"  and  "  Read- 
ing the  Weather,"  by  T.  Morris  Longstreth.* 
The  first  is  a  carefully  written,  lucid  account 
of  weather  processes.  After  a  discussion  of 
the  general  character  and  circulation  of  the 
atmosphere,  the  author  takes  as  his  main 
theme  the  cyclones  and  anticyclones  of  the 
United  States  and  their  secondary  phenomena. 
At  the  end  is  a  chapter  on  weather  signs  and 
superstitions.  Barely,  there  are  weak  spots. 
The  cause  of  the  deflection  of  the  wind  by  the 
rotation  of  the  earth  is  not  "that  a  body  of 
air  travelling  from  the  equator  toward  the 
poles  carries  with  it  an  eastward  speed  ac- 
quired at  the  equator  and  exceeding  always 
that  which  it  finds  in  the  parts  to  which  it 
goes  "  (p.  23).  When  any  body  on  the  earth's 
surface  is  set  in  motion  it  is  deflected  by  the 
disturbance  of  the  equilibrium  between  gravity 
and  the  centrifugal  tendency.^  Elsewhere 
(p.  38)  the  author  says  that  the  stop  in  tem- 
perature fall  with  increase  in  altitude,  and  the 
reduction  in  wind  velocity  "above  the  seven- 

1  Boston,  1894,  4to,  365  pp.,  106  figs.,  6  charts. 

s  New  York,  1912,  4to,  549  pp.,  157  illustrationB, 
50  charts. 

sNew  York,  1910,  4to,  344  pp.,  81  figs.,  45 
charts. 

«C/.  "Weather  and  Weather  Instruments.'' 
Taylor  Instrument  Companies,  Rochester,  1908, 
8vo,  175  pp. 

8  New  York,  1913,  8vo,  281  pp.,  8  cloud  plates, 
8  maps. 

«  Outing  Series  43,  1915,  12mo,  8  cloud  plates. 

7  See  Wm.  Ferrel,  "A  Popular  Treatise  on  the 
Winds,"  New  York,  1889,  pp.  42-88;  or  Davis, 
op,  cit.,  pp.  101  et  seq. 
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mile  level  are  thought  to  be  due  to  as  sudden  a 
change  in  the  constitution  of  the  air  itself,  to 
especially  a  large  loss  in  nitrogen  and  oxygen 
and  an  accession  of  hydrogen."  So  far  as  is 
known  there  is  no  sudden  change  in  the  air 
composition  at  this  or  any  other  level.'  On 
the  other  hand,  the  author  is  to  be  credited 
with  keeping  constantly  before  the  reader  such 
important  points  as  that  warm  air  does  not  rise 
of  itself,  but,  as  he  states  concerning  thunder- 
storm formation  (p.  242) : 

It  is  mainly  under  the  atmospheric  movements 
set  up  by  cyclones  that  the  bodies  of  cold  air  de- 
scend and  begin  to  root  out  the  bodies  of  hot  air 
with  the  abruptness  that  makes  thunderstorms. 

Also,  the  precipitation  of  atmospheric  mois- 
ture by  cooling  due  to  internal  expansion  of 
rising  air  is  well  emphasized.  On  both  these 
points,  Mr.  Longstreth  gives  false  impressions. 

'' Beading  the  Weather/'  is  for  those  who 
want  to  know  simply  how  to  forecast  the 
weather  either  with  or  without  instruments. 
It  is  a  lively  account  of  keen  x>ersonal  obser- 
vations of  weather  sig^is,  set  in  a  brief  and 
mainly  accurate  explanation  of  weather  proc- 
esses. The  central  theme  is  ''sky  signs  for 
campers."  These  the  author  expounds  imder 
the  heads  clouds,  temperatures,  rain  and  snow, 
dew  and  frost,  thunderstorm,  tornado,  hurri- 
cane, cloudburst  and  halo.  For  the  particular 
benefit  of  the  commuter,  a  chapter  on  fore- 
casting with  a  barometer  follows.  At  the  end 
of  the  book  is  a  good  account  of  the  seasons, 
the  Weather  Bureau,  and  weather  proverbs. 
Pinally,  a  sunmiary  of  all  the  prognostics  pre- 
viously described  adds  greatly  to  the  value  of 
the  book  for  reference.  On  account  of  limited 
scope  some  of  the  physical  explanations  are 
made  too  brief  for  accuracy.  Thus  the  defini- 
tions of  anticyclone  and  cyclone  are  hardly 
scientific : 

8  See  table  and  diagram  pp.  46-47  in  A.  Weg- 
ener: "  ThermodTnamik  der  Atmosph&re,"  Leip- 
zig, 1911.  The  results  of  analyses  of  air  samples 
taken  at  9  km.  altitude,  1910  to  1912,  as  com- 
pared with  the  earth's  surface,  indicate  a  reduc- 
tion of  about  6  per  cent,  in  the  volume  of  carbon 
dioxide,  and  an  increase  of  perhaps  50  per  cent, 
in  the  lightest  gases:  see  Scientific  American 
Supp,,  December  23,  1916,  p.  414. 


The  anticyclone  (cyclone)  is  an  accumulation  of 
air  that  has  become  colder  (warmer)  than  the  air 
surrounding  it  (pp.  20  and  44). 

The  author,  himself,  shows  the  limitations 
of  these  definitions  when  speaking  of  summer 
temperatures : 

The  clear  skies  of  the  preceding  anticyclone  had 
permitted  the  land  to  warm  up  very  fast  under 
the  midsummer  sun,  and  the  clouds  of  the  cyclone, 
by  cutting  off  the  supply,  had  made  a  relative 
chill  (p.  89). 

Although  the  book  was  written  largely  on 
the  northeastern  United  States,  its  value  is 
not  by  any  means  limited  to  this  section  of 
the  country. 

Mt.   JULIUS   VON  HANN* 

With  the  passing  of  1915,  fifty  years  have 
elapsed  during  which  Julius  von  Hann  has 
edited  the  Meteorologische  Zeitschrift.  Dr. 
Hann  edited  the  Zeitschrift  der  Oesterreich- 
ischen  Oesellschafi  fur  Meteorologie  with  0. 
Jelinek  from  its  establishment  in  1866  until 
1876;  and,  after  his  death,  alone  to  the  year 
1885.  On  merging  it  with  the  (German  He- 
teorological  Socie^s  Meteorologischen  Zeii- 
schrift  under  the  title  of  the  latter,  he  pur- 
sued the  editorship  in  common  with  Koppen 
from  1886  to  1891,  with  Hellman,  1892  to  1907 
and  since  then  with  SHring. 

This  50-year  editorial  jubilee  in  connection 
with  a  scientific  magazine  is  imique.  Further- 
more, never  has  there  been  an  editor  who  even 
made  so  many  contributions  to  his  scientific 
magazine  as  he.  No  fewer  than  134  extensive 
articles,  1123  smaller  contributions,  166  re- 
views and  numerous  unsigned  articles,  have 
come  from  him.  In  addition  he  has  written 
many  monog^raphs,  and  he  has  published  what 
are  now  the  most  exhatistive  and  authoritative 
treatises  on  climatology  and  meteorology.^^ 

Charles  F.  Brooks 

Yale  Colleqz 

0  Taken  mostly  from  the  frontispiece  by  Hell- 
mann,  K5ppen,  and  Sttring,  Meiearologiache  Zeit- 
schrift, January,  1916,  Vol.  33. 

10  Hann 's  ' '  Handbuch  der  Klimatologie, ' '  third 
ed.,  1908-1911,  3  vols.,  8vo,  1,533  pp.,  41  figs. 
"Lehrbuch  der  Meteorologie,"  third  ed.,  1914- 
1915,  with  Dr.  SOring  in  collaboration,  4to,  847 
pp.,  28  pL,  4  tables,  108  illustrations. 
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SPECIAL  ARTICLES 

THE  ROOT-ROT  DISEASE  OF  THE  APPLE 

IN  VIRGINIA 

An  unusually  destructive  rotting  of  the  roots 
of  apple  trees  is  prevalent  in  the  chief  orchard 
sections  of  Virginia.  The  infectiousness  of 
this  condition  is  shown  in  the  death  of  adjoin- 
ing trees  in  groups  of  considerable  numbers 
irrespective  of  soil  conditions  or  topography 
and  the  death  of  replants  set  in  holes  from 
which  rotted  trees  were  removed. 

The  symptoms  of  this  disease  have  been 
known  for  some  time,  but  the  causative  organ- 
ism has  not  been  determined. 

Isolations  from  diseased  roots  by  the  writers 
from  a  number  of  orchards  in  the  "Valley" 
and  '^ Piedmont''  sections  of  the  state  have 
yielded  cultures  of  an  imperfect  fungus  which 
appears  to  be  the  conidial  stage  of  a  species  of 
Xylaria,  Inoculations  made  from  pure  cxil- 
ture  of  these  isolations  into  bark  wounds  of 
living  apple  roots  in  both  damp  chambers  and 
in  the  field  have  produced  typical  rotting  of 
the  bark  and  wood,  and  the  introduced  fungus 
has  been  obtained  in  pure  culture  from  the 
margins  of  these  infected  portions. 

Becently  perithecial  stromata  of  Xplaria 
polymorpha  (Pers.)  Orev.  have  been  found  on 
roots  of  apple  trees  in  various  stages  of  typical 
root-rot  attack  and  on  the  stumps  of  several 
deciduous  trees  in  a  small  patch  of  woodland 
immediately  adjoining  the  orchard  in  ques- 
tion. Cultures  obtained  from  germinated 
ascosi>ores  of  this  fungus  are  being  used  for 
additional  inoculations  into  apple  roots. 

Pending  the  results  of  these  inoculations,  it 
seems  reasonably  certain  that  a  species  of 
Xylaria  is  responsible  for  the  root-rot  disease 
of  the  apple  in  Virginia.  It  is  i>ossible  that 
more  than  one  species  of  Xylaria  is  involved, 
since  certain  constant  cultural  distinctions 
exist  between  some  of  the  isolations;  these, 
however,  may  be  varietal  rather  than  specific. 

Apparently  all  varieties  of  the  apple  are 
susceptible  and  probably  equally  so.  Obser- 
vations indicate  that  the  disease  may  be  spread 
in  cultivation  or  in  the  removal  of  borers,  in 
contact  between  roots  systems  of  diseased  and 


healthy  trees,  and  by  surface  washing  of  spores 
or  other  infective  material. 

P.  D.  Pbomme, 

H.  E.  Thomas 
Virginia  Polytbohnic  Institutb 


THE  AMERICAN  MATHEMATICAL 

SOCIETY 

The  twenty-third  annual  meeting  of  the  Ameri- 
can Mathematical  Society,  which  was  held  at  Co- 
lombia University  on  Wednesday  and  Thursday, 
December  27-28,  1916,  was  in  several  respects  an 
exceptional  occasion.  It  took  place  in  the  midst 
of  the  convocation  week  series  of  meetings  of  the 
American  Association  for  the  Advancement  of  Sci- 
ence and  its  long  train  of  affiliated  societies,  and 
was  immediately  followed  by  the  second  annual 
meeting  of  the  newly  organized  Mathematical  As- 
sociation of  America,  with  which  the  society  has 
not  only  a  large  common  membership,  but  also  a 
general  community  of  interest  highly  beneficial  to 
both.  The  annnal  meeting  is  always  one  of  the 
largest  of  the  year,  being  the  season  of  the  elec- 
tion of  officers  and  other  members  of  the  council 
and  the  transaction  of  important  business.  This 
year  it  was  especially  marked  by  the  delivery  of  the 
retiring  ad^ees  of  President  E.  W.  Brown,  of 
Yale  University,  who  chose  as  his  subject  "The 
relations  of  mathematics  to  the  natural  sciences." 
This  was  presented  before  a  joint  session  of  the 
American  Mathematical  Society,  the  Mathematical 
Association  of  America,  the  American  Astronom- 
ical Society,  and  Section  A  of  the  American  As- 
sociation, and  was  followed  by  the  retiring  address 
of  Vice-president  A.  O.  Leuschner,  of  Section 
A,  on  "Derivation  of  orbits — theory  and  prac- 
tise." A  joint  dinner  of  four  organizations  was 
held  on  Thursday  evening  at  the  Park  Avenue 
Hotel,  with  an  attendance  of  143  members  and 
friends.  Much  of  the  credit  for  the  great  success 
of  the  meetings  is  due  to  the  joint  committee  on 
arrangements  and  to  the  program  committees  of 
the  Mathematical  Association. 

Under  all  these  favorable  circumstances  the  at- 
tendance at  the  four  sessions  of  the  society  ex- 
ceeded all  previous  records,  the  number  of  mem- 
bers present  being  131.  President  Brown  occupied 
the  chair,  being  relieved  by  Vice-presidents  Hed- 
rick  and  Snyder  and  Professor  G.  D.  Olds.  The 
council  announced  the  election  of  the  following 
persons  to  membership  in  the  society:  Professor 
H.  H.  Conwell,  University  of  Idaho;  Mr.  Robert 
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Dysart,  Boston,  Mass.;  Dr.  Mary  G.  Haseman, 
Johns  Hopkins  Universitj;  Mr.  J.  B.  Scarbor- 
ough, North  Carolina  Agricultural  and  Mechan- 
ical College;  Mr.  J.  J.  Tanzola,  TJ.  B.  Naval 
Academy.  Ten  applications  for  membership  in  the 
society  were  received. 

In  response  to  an  invitation  received  from  the 
department  of  mathematics  of  the  University  of 
Chicago,  it  was  decided  to  hold  the  summer  meet- 
ing and  colloquium  of  the  society  at  that  university 
in  1919.  Committees  were  appointed  to  arrange 
for  the  summer  meeting  of  1917  and  to  publish  the 
Cambridge  Colloquium  Lectures,  which  will  prob- 
ably appear  in  the  early  summer. 

The  total  membership  of  the  society  is  now  732, 
including  75  life  members;  the  annual  published 
list  will  be  issued  in  January.  The  total  attend- 
ance of  members  at  all  meetings,  including  sec- 
tional meetings,  during  the  past  year  was  490;  the 
number  of  papers  read  was  205;  The  number  of 
members  attending  at  least  one  meeting  during  the 
year  was  278.  At  the  annual  meeting  235  votes 
were  cast.  The  treasurer's  report  shows  a  balance 
of  $10,198.38,  including  the  life  membership  fund 
of  $6,039.87.  Sales  of  the  society's  publications 
during  the  year  amounted  to  $1,434.28.  The  li- 
brary now  contains  about  5,377  volumes,  excluding 
unbound  dissertations. 

At  the  annual  election,  which  dosed  on  Thurs- 
day morning,  the  following  officers  and  other 
members  of  the  council  were  chosen: 

President:  L.  E.  Dickson. 

Vice-presidenU :  A.  B.  Coble,  £.  B.  Wilson. 

Secretary:  P.  N.  Cole. 

Treaeurer:  J.  H.  Tanner. 

Librarian:  D.  £.  Smith. 

Committee  of  Publication:  P.  N.  Cole,  Vir^ 
Snyder,  J.  W.  Young. 

Members  of  the  Council  to  serve  until  December 
1919:  G.  C.  Evans,  L.  A.  Howland,  G.  H.  Ling,  B. 
L.  Moore. 

The  following  papers  were  read  at  this  meeting: 

J.  E.  Bowe:  ''The  relation  of  singularities  of 
the  rational  quintio  in  space  to  loci  of  the  ra* 
tional  plane  quintic" 

C.  A.  Pischer:  "Linear  functionals  of  n- 
spreads.  * ' 

H.  B.  Mitchell:  "Geometrical  limits  for  the 
imaginary  roots  of  a  polynomial  with  real  coeffi- 
cients. ' ' 

Arnold  Emch:  "A  theorem  on  the  curves  de- 
scribed by  a  spherical  pendulum." 

J.  K.  Whittemore:  "Spiral  minimal  surfaces." 

J.  B.  Kline:  "Concerning  the  complements  of 
countable  infinities  of  point  sets  of  certain  types. ' ' 


L.  L.  Dines:  "On  projective  transformationB  in 
function  space." 

C.  C.  Grove:  "Poundation  of  the  correlation  co- 
efficient. ' ' 

O.  E.  Glezm:  "Preliminary  report  on  invariant 
systems  belonging  to  domains." 

Norbert  Wiener:  "Certain  formal  in  variances  in 
Boolean  algebras." 

L.  P.  Eisenhart:  "Theory  of  transformations  T 
of  conjugate  systems. ' ' 

E.  v.  Huntington:  "Complete  existential  theory 
of  the  postulates  for  serial  order. ' ' 

E.  V.  Huntington:  "Complete  existential  theory 
of  postulates  for  well-ordered  sets. ' ' 

Daniel  Buchanan:  "Orbits  asymptotic  to  an 
isosceles-triangle  solution  of  the  problem  of  three 
bodies." 

Daniel  Buchanan:  "Asymptotic  satelHtes  about 
the  straight-line  equilibrium  points." 

Daniel  Buchanan:  "Asymptotic  satellites  about 
the  equilateral-triangle  equilibrium  points." 

G.  M.  Green:  "Isothermal  nets  on  a  curved  sur- 
face." 

A.  L.  Miller:  "Systems  of  pencils  of  lines  in 
ordinary  space." 

W.  L.  Hart:  "On  an  infinite  system  of  ordinary 
differential  equations." 

W.  L.  Hart:  "Linear  differential  equations  in 
infinitely  many  variables. ' ' 

E.  V.  Huntington:  "A  set  of  independent  pos- 
tulates for  cyclic  order." 

E.  v.  Huntington:  "Sets  of  independent  postu- 
lates for  order  on  a  closed  line." 

Prank  Morley:  "The  cubic  seven-point  and  the 
Lfiroth  quartic" 

J.  L.  Coolidge:  "The  intersections  of  a  straight 
'  line  and  hyperquadric. ' ' 

A.  D.  Pitcher:  "Biextremal  connected  sets." 

H.  H.  MitcheU:  "Proof  that  certain  ideals  in 
a  cydotomic  realm  are  principal  ideals." 

H.  H.  Mitchell:  "On  the  asymptotic  value  of 
sums  of  power  residues." 

Edward  Kasner:  "Certain  systems  of  curves 
connected  with  the  theory  of  heat." 

Teresa  Cohen:  "On  a  concomitant  curve  of  the 
planar  quartic." 

P.  P.  Smith:  "A  theorem  for  space  analogous 
to  CesJlro's  theorem  for  plane  isogonal  systems." 

W.  E.  Story:  "Some  variable  three-term  scales 
of  relation." 

£.  W.  Brown,  Presidential  address:  "The  rela- 
tions of  mathematics  to  the  natural  sciences." 

A.  O.  Leuschner,  Vice-presidential  address.  See- 
tion  A:  "Derivation  of  orbits — ^theory  and  prac- 
tise." 
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O.  D.  Birkhoff:  "A  class  of  series  allied  to 
Ponrier's  series." 

O.  D.  Birkhoff :  "Note  on  linear  difference  equa- 
tions." 

G.  A.  Miller:  ''Groups  generated  by  two  opera- 
tors of  the  same  prime  order  such  that  the  con- 
jugates of  the  one  under  the  other  are  commuta- 
tive." 

H.  S.  Yandiyer:  "On  the  power  characters  of 
units  in  a  cydotomic  field." 

Henry  Taber:  "On  the  structure  of  finite  con- 
tinuous £^oups." 

The  San  Francisco  Section  of  the  society  held  its 
twenty-eighth  regular  meeting  at  the  University 
of  California  on  November  25.  The  Southwestern 
Section  held  its  tenth  regular  meeting  at  the  Uni- 
versity of  Elansas  on  December  2.  The  seventh 
regular  meeting  of  the  society  at  CSiicago  was 
held  on  December  22-23.  The  next  meeting  of  the 
society  will  be  held  at  Columbia  University  on 
February  24.  F.  N.  Colb, 

Beoretary 


THE    AMERICAN    GENETIC    ASSOCIA- 
TION 

Thx  thirteenth  annual  meeting  of  the  associa- 
tion was  held  at  Columbia  University,  December 
26-28,  with  an  attendance  of  about  200.  In  the 
presidential  address  on  "The  Importance  of 
Photographs  in  Presenting  Genetic  Discoveries," 
Dr.  David  Fairchild  insisted  that  men  of  science 
should  take  more  pains  properly  to  record  the 
results  of  their  investigations  by  photographs; 
that  such  photographs  as  are  commonly  published 
are  too  small  and  also  fail  to  make  the  desired  im- 
pression because  too  little  allowance  is  made  for 
the  reader's  point  of  view.  He  showed  lantern 
slides  to  illustrate  his  remarks. 

Professor  E.  E.  Barker,  of  Cornell  University, 
presented  the  results  of  a  questionnaire  sent  to 
American  colleges,  which  showed  great  diversity 
in  the  amount  of  attention  given  to  genetics,  and 
the  side  from  which  it  is  approached. 

In  discussing  "The  Biological  Significance  of 
Death"  Professor  F.  H.  Pike,  of  the  College  of 
Physicians  and  Surgeons,  Columbia  University, 
referred  to  the  independence  of  the  environment 
which  higher  forms  of  life  have  attained,  mainly 
through  the  property  of  regulation.  This  inde- 
pendence has  made  differentiation  possible,  but 
the  individual  has  also  become  incapable  of  any 
great  change.  If  evolution  is  to  take  place,  it 
must  then  depend  on  the  variations  accompanying 
the  production  of  new  individuals.    The  immortal- 


ity of  the  older  forms  would  produce  a  congestion 
of  the  earth  which  would  seriously  interfere  with 
the  development  of  the  newer.  Death  is  therefore 
to  be  regarded  as  an  adaptation,  as  Weismann 
supposed,  which  furthers  evolution. 

"The  Constructive  Aspect  of  Birth-Control" 
was  discussed  by  Professor  Robert  J.  Sprague,  of 
Massachusetts  Agricultural  College.  He  observed 
that  birth-control  is  only  a  part  of  the  larger 
problem  of  population;  that  the  poorer  classes 
need  to  practise  more  birth-control  but  the  more 
efiScient  classes  need  to  practise  distinctly  less 
than  they  do  at  present,  if  the  race  is  to  evolve 
progressively.  A  constructive  program  of  eco- 
nomic and  social  changes,  which  would  help  to 
make  fecundity  correlated  vrith  eugenic  value,  was 
outlined. 

Professor  W.  S.  Anderson,  of  the  University  of 
Kentucky,  spoke  on  "Some  DifiS.culties  in  Breed- 
ing Blooded  Stock."  The  production  of  blooded 
horses  is  particularly  hindered  by  the  infertility 
of  brood  mares,  which  in  different  parts  of  Ken- 
tucky runs  from  35  per  cent,  to  65  per  cent.  In- 
vestigation has  proved  that  the  difiieulty  usually 
is  to  be  found  in  the  mare,  rarely  in  the  stallion, 
and  by  hygienic  measures  the  fertility  of  mares  on 
the  Patchen  Wilkes  stock  farm  has  been  doubled. 
Selection  of  fecund  strains  is  believed,  however, 
to  be  necessary  for  complete  removal  of  the  difi- 
culty  of  infertility. 

As  chairman  of  the  committee  on  research  in 
eugenics,  Dr.  Frederick  Adams  Woods,  of  the 
Massachusetts  Institute  of  Technology,  presided 
at  the  second  meeting  and  read  a  paper  on  "Sig- 
nificant Evidence  for  Mental  Heredity. "  Much  of 
the  evidence  commonly  cited  he  believes  to  be 
worthless,  but  by  measurements  of  differences  it  is 
possible  to  get  acceptable  proof.  Studies  of  twins 
by  Galton  and  Thomdike,  and  those  of  the  royal 
families  of  Europe  by  the  speaker  himself,  were 
cited.  Princes  who  inherited  thrones  were  not 
found  to  be  more  conspicuous  mentally  than  their 
younger  brothers,  despite  the  greater  chance  which 
a  monarch  has  for  displaying  any  valuable  traits 
he  may  possess.  Moreover,  eminent  men  are  found 
to  be  as  much  interrelated  in  America  as  in  Eu- 
rope, although  it  is  popularly  supposed  that  su- 
perior opportunities  and  free  competition  in  a 
newer  country  make  family  connections  of  less 
value.  The  fact  that  eminent  men  are  found,  de- 
spite this,  to  be  much  interrelated  indicates  that 
their  mental  differences  are  germinal  and  not  solely 
the  result  of  educational  and  social  influences. 

Mary  L.  Bead,  director  of  the  School  of  Mother- 
craft,  New  York  City,  had  the  topic  "Eugenics 
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and  the  Education  of  Young  Women."  She  em- 
phasized the  necessity  for  sex-differentiation  in 
education,  for  the  teaching  of  mothercraft,  and 
described  her  own  work  in  this  connection. 

Professor  Eoswell  Hill  Johnson,  of  the  Univer- 
sity of  Pittsburgh,  discussing  "The  Eugenic  As- 
pect of  Sexual  Immorality,"  pointed  out  that  sex 
offenders,  for  a  variety  of  reasons,  have  a  lower 
birth-rate  than  do  moral  people.  Further,  he 
argued  that  the  sexually  immoral  as  a  class  are 
eugenically  inferior  to  the  more  socially-minded 
part  of  the  population.  It  follows  that  sexual  im- 
morality is  a  eugenic  agency,  tending  to  reduce  the 
racial  contribution  of  an  inferior  class.  Cam- 
paigns for  sex-hygiene,  then,  can  not  be  consid- 
ered directly  eugenic;  on  the  contrary,  they  will 
have  some  dysgenic  result,  which  should  be  coun- 
teracted by  appropriate  eugenic  measures. 

Professor  Robert  DeC.  Ward,  of  Harvard  Uni- 
versity, considered  ''The  War  in  Relation  to  Eu- 
genics— a  Problem  for  the  United  States."  He 
expects  a  large  immigration  of  an  undesirable 
class  after  the  war,  and  described  the  need  for 
some  such  law  as  that  now  pending  in  Congress,  to 
shut  out  such  arrivals  as  are  biologically  inferior. 

Arthur  H.  Estabrook,  of  the  Eugenics  Record 
Oface,  told  of  ''A  Pield  Survey  of  Mental  Defec- 
tives in  Two  Counties  in  Indiana."  Only  the 
feeble-minded,  insane  and  epileptic  were  consid- 
ered; in  one  county  the  proportion  of  defectives 
was  found  to  be  19  per  1,000  population,  and  in  the 
other  11.4. 

As  vice-chairman  of  the  committee  on  research 
in  plant-breeding,  G.  N.  Collins,  of  the  Bureau  of 
Plant  Industry,  presided  over  the  third  meeting. 
Adolph  E.  Waller,  of  Ohio  State  University,  ex- 
plaining "Xenia  and  Other  Influences  Following 
Fertilization,"  showed  that  xenia,  properly  de- 
fined, was  limited  to  the  result  of  triple  fusion  in 
the  endosperm  of  angiosperms.  He  suggested  the 
name  ectogony  to  cover  the  various  other  phenom- 
ena now  wrongly  included  under  the  name  of 
xenia — such  phenomena  as  are  represented  by  the 
common  belief  that  the  sugar  content  of  water- 
melons is  reduced  if  the  flowers  have  been  polli- 
nated by  pumpkins. 

Donald  F.  Jones,  of  the  Connecticut  Experiment 
Station,  reported  on  "The  Effect  of  Heterozy- 
gosis upon  the  Time  of  Maturity."  As  one  ex- 
pression of  hybrid  vigor,  he  cited  a  cross  of  two 
varieties  of  tomatoes  which  showed  a  constant 
small  difference  in  time  of  production  of  fruit  dur- 
ing four  years  in  which  they  were  grown.  Four 
Fx  generation  crosses  between  these  varieties 
grown  during  four  different  years  with  their  par- 


ents and  compared  with  them  had  approximately 
the  same  time  of  production  as  the  earlier  parent. 
The  same  condition  was  observed  in  a  cross  be- 
tween an  early  and  a  late  variety  of  sweet  com. 
In  a  large  number  of  crosses  between  inbred 
strains  of  dent  maize  there  was  a  tendency  to 
hasten  the  average  time  of  flowering  and  matur- 
ing of  the  crosses  as  compared  with  their  parents. 
The  conclusion  was  drawn  that  heterozygosis  may 
not  only  increase  size  but  also  permit  of  the  pro- 
duction of  that  increased  size  in  less  time,  hence 
greatly  increasing  the  rapidity  of  growth.  In  re- 
spect to  the  time  to  complete  growth,  heterozygosis 
does  not  effect  a  result  comparable  to  that  pro- 
duced by  environmental  factors,  since,  usually,  ex- 
ternal conditions  which  result  in  an  increase  in 
growth  tend  to  delay  maturity. 

0.  W.  Moore,  of  Cornell  University,  described 
some  "Studies  in  Semi-sterility  "on  Tradescantia, 
Alsike  Clover,  Alfalfa  and  Shirley  Poppy.  Re- 
sults favored  Compton's  hypothesis  that  self -ster- 
ility in  plants  is  analogous  to  rust-inmiunity  in 
wheat.  By  this  view  it  is  supposed  that  the  pollen- 
tube  in  a  cross  continues  to  grow  in  order  to  get 
adequate  food  supply;  while  in  self-pollination  the 
nutritive  conditions  are  more  favorable,  the  pollen- 
tube  does  not  have  to  elongate  much,  and  it  there- 
fore does  not  grow  enough  to  permit  fertilization. 

J.  B.  Norton,  of  the  Bureau  of  Plant  Industry, 
described  10  years  of  asparagus  breeding  on  Cape 
Cod,  disease  resistance  being  the  primary  object. 
Remarkable  success  has  been  secured,  by  hybridi- 
zation and  selection,  in  getting  disease-resistant 
and  highly  productive  varieties. 

Professor  C.  E.  Myers,  of  Pennsylvania  State 
College,  reported  on  "Some  Preliminary  Experi- 
ments in  Cabbage  Breeding."  All  characters 
hitherto  tested  in  cabbage  have  appeared  to  blend 
in  heredity,  but  it  is  believed  that  this  is  due  to 
the  mongrel  nature  of  the  stocks.  When  varieties 
were  inbred  for  a  few  generations,  and  then 
crossed,  segregation  was  observed. 

Professor  H.  H.  Love,  of  Cornell  University, 
spoke  on  "Some  Results  obtained  from  Certain 
Crosses  of  Avena,"  One  probable  case  of  linkage 
has  been  found. 

Five  papers  were  read  by  title  only.  The  last 
session  of  the  association  was  a  joint  one  with  the 
Botanical  Society  of  America.  The  next  meeting 
will  be  at  Pittsburgh,  December  28-30,  in  accord- 
ance with  the  plans  of  the  American  Association 
for  the  Advancement  of  Science. 

Paul  Popsnos, 
Secretary  pro  tern. 
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ANTAGONISM  AND  PERMEABILITY  i 

By  antagonism  we  mean  that  one  toxic 
substance  acts  as  an  antidote  to  another.  A 
solution  containing  salts  in  the  proper  pro- 
portions may  have  none  of  the  toxic  action 
of  the  individual  salts.  Such  a  mixture  has 
been  called  by  Loeb  a  physiologically  bal- 
anced solution.  It  is  found  that  physiolog- 
ical balance  is  of  the  greatest  importance 
not  only  for  marine  oi^anisms,  but  also  for 
fresh- water  and  terrestrial  plants  and  ani- 
mals :  these  considerations  have  found  prac- 
tical application  in  agriculture. 

In  the  hope  of  throwing  light  on  tiie  cause 
of  antagonism  the  speaker  made  experi- 
ments on  the  penetration  of  salts  into  the 
cell.  It  was  found  that  while  NaCl  alone 
penetrated  rapidly  the  addition  of  a  little 
CaCla  delayed  penetration.  It  therefore 
seemed  as  though  calcium  antagonized 
sodium  by  preventing  more  or  less  com- 
pletely its  entrance  into  the  cell.  This  idea 
had  been  suggested  by  Loeb  but  had  not  re- 
ceived experimental  support. 

These  experiments  (which  included  a 
number  of  salts)  were  carried  out  by  meanff 
of  the  method  of  plasmolysis.  This  method 
did  not  yield  quantitative  data  of  the  de- 
sired precision,  but  it  was  found  possible  to 
obtain  much  more  accurate  results  by  the 
method  of  electrical  conductivity.  By  this 
method  we  measure  the  resistance  offered  by 
protoplasm  to  the  passage  of  ions.  In  so- 
dium chloride  the  resistance  rapidly  dimin- 
ishes until  it  becomes  stationary :  this  means 
that  in  NaCl  the  permeability  of  the  proto- 
plasm rapidly  increases  until  death  occurs,. 

1  Address  delivered  before  Section  Q,  American 
Association  for  the  Advancement  of  Science,  at  a. 
symposiimiy  December  27,  1016. 
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after  which  it  remains  fixed.  In  CaCl,  the 
permeability  at  first  decreases  until  a  cer- 
tain minimnTn  is  reached :  after  this  it  be- 
gins to  increase  and  finally  reaches  a  con- 
stant value  (as  in  NaCl),  which  signifies 
death. 

Further  experiments  showed  that  all  sub- 
stances which  afFect  permeability  may  be  di- 
vided into  two  groups,  (1)  those  which  act 
like  NaCl;  (2)  those  which  act  like  GaCl,. 
This  led  to  the  following  h3rpothesis :  Sub- 
stances of  the  first  group  antagonize  sub- 
stances of  the  second  group  and  vice  versa. 

Experiments  were  then  made  to  test  this 
hypothesis.  It  was  found  that  substances 
which  behave  like  NaCl  with  respect  to 
antagonism  (in  experiments  on  growth) 
behave  like  NaCl  in  their  effect  on  perme- 
ability. Substances  which  behave  like 
CaCl,  with  respect  to  antagonism  also  be- 
have like  CaCl,  in  their  effect  on  perme- 
ability. Moreover,  substances  like  LaCl,, 
which  antagonize  NaCl  more  powerfully 
than  does  CaClg,  are  found  to  affect  perme- 
ability more  powerfully  than  CaCl,. 
There  is  therefore  a  striking  parallel  be- 
tween effects  on  permeability  and  the 
antagonistic  effects  observed  in  experi- 
ments in  which  growth  and  length  of  life 
are  employed  as  criteria  of  antagonism. 

Equally  remarkable  is  the  outcome  when 
permeability  is  used  as  the  criterion  of  an- 
tagonism. It  is  found  that  all  solutions 
which  permit  normal  growth  are  likewise 
solutions  which  preserve  normal  permeabil- 
ity. 

These  experiments  which  were  originally 
made  on  Laminaria  were  afterward  ex- 
tended to  other  algce,  to  flowering  plants 
and  to  animals. 

Using  permeability  as  a  criterion  of  an- 
tagonism,  the  speaker  has  made  investiga- 
tions on  a  great  variety  of  substances. 
Time  is  lacking  to  describe  these,  but  it  may 
be  said  that  the  outcome  in  every  case  has 


supported  the  hypothesis.  This  was  strik- 
ingly shown  in  investigations  on  organic 
substances  (non-electrolytes),  a  number  of 
which  were  found  to  belong  to  the  second 
group.  It  turned  out  that  all  of  these  sub- 
stances were  able  to  antagonize  NaCl,  as 
is  required  by  the  hypothesis. 

This  result  greatly  strengthened  the 
speaker's  confidence  in  the  hypothesis 
which  seems  to  serve  a  useful  purpose  by 
enabling  us  to  predict  what  substances  will 
antagonize  each  other. 

As  the  result  of  these  investigations  we 
seem  to  be  justified  in  concluding  that  there 
is  a  close  connection  between  antagonism 
and  permeability.  Condumons  concerning 
such  fundamental  relations  should  be 
tested,  whenever  possible,  by  a  variety  of 
methods.  This  task  was  undertaken  by 
Dr.  Brooks,  who  confined  himself  chiefly 
to  the  following  methods:  (1)  diffusion 
through  living  tissue,  (2)  exosmosis,  (3) 
change  of  curvature  of  strips  of  tissue.* 

In  the  first  of  these  methods  different  so- 
lutions were  placed  on  opposite  sides  of  a 
piece  of  tissue.  The  diffusion  of  salts 
through  the  tissue  was  then  measured. 

In  the  second  method  the  tissue  was 
placed  for  a  short  time  in  a  salt  solution 
and  the  rate  at  which  substances  subse- 
quently diffused  out  of  the  cell  was  meas- 
ured. 

In  the  third  method  strix>s  of  the  ped- 
uncle of  the  dandelion  were  placed  in  hy- 
pertonic salt  solutions  and  the  rate  of  pene- 
tration of  the  salt  into  the  protoplasm  was 
calculated  from  the  rate  at  which  the  strips 
recovered  their  normal  shape  after  being 
curved  by  the  action  of  the  hypertonic  so- 
lution (the  strips  remaining  in  the  solu- 
tion during  recovery) .  This  gives  the  same 
kind  of  information  as  plasmolysis  but 
avoids  the  most  serious  errors  of  that 
method. 

2  Brooks,  S.  C,  Proe.  Nat.  Acad.,  2:  569, 1916. 
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It  is  a  very  striking  fact  that  all  three  of 
these  methods  agree  with  those  already  de- 
scribed in  showing  that  physiologically  bal- 
anced solutions  preserve  normal  permea- 
bility,  while  NaCl  causes  a  rapid  increase, 
and  CaCls  an  initial  decrease,  followed  by 
an  increase  of  permeability. 

This  general  agreement  can  not  but  in- 
crease our  confidence  in  the  conclusion  that 
permeability  and  antagonism  are  intimately 
connected. 

Further  studies  have  shown  that  permea- 
bility serves  as  a  delicate  indicator  of  what 
we  may  call  the  vitality  of  the  organism. 
By  this  is  meant  a  condition  of  normal 
health  and  vigor  and  the  ability  to  resist 
unfavorable  influences.  An  organism 
which  has  normal  permeability  (as  shown 
by  determining  its  electrical  conductivity) 
behaves  normally  in  all  respects  and  lives  a 
normal  length  of  time  under  laboratory 
conditions,  while  one  which  has  abnor- 
mally high  permeability  behaves  abnor- 
mally and  does  not  live  the  normal  length 
of  time.  Hence  it  would  appear  that  we 
can  treat  vitality  quantitatively,  for  if  the 
vitality  of  a  large  number  of  organisms  is 
measured  in  this  way  we  obtain  a  variation 
curve:  this  indicates  that  vitality  may  be 
treated  in  the  same  manner  as  any  other 
character  (as,  for  example,  length  or 
weight) . 

Moreover,  since  increase  of  permeability 
indicates  injury,  we  have  a  method  of  meas- 
uring injury  and  of  distinguishing  quanti- 
tatively between  temporary  and  perma- 
nent injury.  It  is  found  that  great  fluctua- 
tions of  permeability  are  possible  without 
permanent  injury.  These  fluctuations  may 
control  the  metabolism  of  the  cell. 

These  studies  show  that  all  agencies 
which  sufKciently  alter  the  normal  permea- 
bility of  the  protoplasm  (such  as  poisons, 
excessive  light,  heat,  electric  shock,  severe 
plasmolysis,  mechanical  shock,  partial  dry- 


ing, lack  of  oxygen,  etc.),  shorten  the  life 
of  the  organism.  This  is  a  very  striking 
fact  and  its  signiflcance  seems  to  be  unmis- 
takable. It  indicates  that  permeability  is  a 
delicate  and  accurate  indicator  of  vitality* 
An  analysis  of  the  factors  which  con- 
trol permeability  has  been  attempted  in 
subsequent  studies.  The  changes  in  the 
resistance  of  tissues  placed  in  mixtures  of 
NaCl  and  •  CaCl,  have  been  carefully  deter- 
mined. These  are  shown  in  Fig.  1.  A 
glance  at  the  flgure  suggests  that  there  are 
two  processes,  one  of  which  causes  a  rise, 
the  other  a  fall  of  resistance.  It  is  natural 
to  suppose  that  these  are  chemical  in  nature 
and  we  may  assume  that  they  are  consecu- 
tive reactions  by  which  a  substance  M, 
which  determines  the  resistance  of  the  pro- 
toplasm, is  formed  and  broken  down  ac- 
cording to  the  formula 

It  may  be  assumed  that  i(f  is  a  substance  at 
the  surface  of  the  cell  which  offers  resist- 
ance to  the  passage  of  ions. 

It  is  evident  that  if  the  flrst  reaction 
A-^M  ia  more  rapid  than  the  second,  M 
will  be  formed  more  rapidly  than  it  is  de- 
composed and  will  increase  in  amount. 
Eventually,  as  the  supply  of  A  becomes  ex- 
hausted, the  formation  of  M  will  go  on 
more  and  more  slowly,  so  that  it  will  no 
longer  keep  pace  with  the  decomposition. 
The  amount  of  M  will  then  diminish  until  it 
finally  disappears  or  reaches  a  fixed  mini- 
mum (this  corresponds  to  the  death  of  the 
tissue).  It  is  evident  that  if  the  relative 
velocities  of  the  two  reactions  A  -^M,  and 
If  — >B  be  properly  varied  the  curves  of 
resistance  will  rise  and  fall  rapidly  or 
slowly  in  the  manner  shown  in  Fig.  1.  It 
can  be  shown  that  these  assumptions  en- 
able us  to  account  for  all  the  experimental 
curves. 

A  point  of  importance  is  that  the  veloci- 
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ties  of  both  reactions  reach  a  miniTniim  in  a 
definite  mixture  of  NaCl-f  CaCla.  This 
mixture  contains  the  molecular  proportions 
95.24  NaCl  +  4.76  CaCl,.    We  can  account 


The  extent  to  which  these  assumptions 
enable  us  to  predict  the  behavior  of  the 
tissues  in  various  mixtures  is  evident  from 
Table  I. 


i6a» 
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Fio.  1.    Cazres  of  electrical  resistance  of  Laminaria  in  NaCSl  .52Jf,  in  GaQa  .2781f,  and  in  miz- 
tnres  of  these  (the  figures  show  the  molecular  percent,  of  CaCls  in  the  miztore). 


for  this  if  we  suppose  that  both  the  reac- 
tions are  inhibited  by  an  organic  salt* 
formed  with  a  constituent  X  of  the  proto- 
plasm according  to  the  equation 

2Naa  +  X  +  CaCla  =  NaJTCaCU. 

We  may  also  assume  that  the  reaction 
A-^M  ia  catalyzed  by  GaClj.  This  en- 
ables us  to  account  for  the  fact  (which  is 
clearly  evident  from  an  inspection  of  the 
curves)  that  the  greater  the  proportion  of 
CaClj  in  the  mixture  the  higher  and  more 
rapidly  the  curve  rises. 

s  The  amount  of  this  salt  will  be  greatest  in  the 
mixture  of  95.24  Naa  +  4.76  CaGl.  if  the  reac- 
tion takes  place  in  the  surface  and  Gada  is  10 
times  as  concentrated  in  the  surface  as  NaCL 


It  is  evident  that  the  agreement  between 
observed  and  calculated  values  is  re- 
markably satisfactory.  In  regard  to  the 
theoretical  procedure  it  should  be  said  that 
in  constructing  equations  for  the  curves  the 
TninimuTTi  number  of  constants  has  been  em- 
ployed and  the  attempt  has  been  made  to 
proceed  with  the  fewest  and  the  most  nat- 
ural assumptions.  These  assumptions  ap- 
pear to  be  very  reasonable,  for  it  is  evident 
that  there  must  be  two  processes  in  order 
to  produce  a  rise  and  fall  of  resistance  and 
that  their  speed  must  be  regulated  by  NaCl 
and  CaCl,.  It  is  also  apparent  that  these 
salts  must  enter  into  some  sort  of  combina- 
tion with  a  constituent  of  the  protoplasm 
and  it  is  evident  that  this  compound  may 
regulate  the  speed  of  these  processes. 
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We  thus  arrive  at  an  explanation  of 
antagonism.  The  theory^  attempts  to  ao* 
count  for  the  following  facts. 

1.  Why  both  NaCl  and  CaCl,  are  toxic. 


tion  of  certain  fundamental  problems  of 
biology. 

Reference  has  been  made  to  the  sugges- 
tion that  calcium  antagonizes  sodium  by 


TABLB  z 
Ohierved  and  Cethulaied  Values  of  Beaistance  of  Laminaria  in  Mixtures  of  NaCl  and  CaClt 


Per  Cent,  of  Net  Reitatanoe  in 

• 

TlniA  In  Hoim 

MNaa  +  2CaClfl 

06.34  Naa+4.76  NaCh 

86NftCl+15CftC1t 

65  NaCl  +  86  CaCls 

36N«CI  +  «2CaClt 

Obt. 

Cftlo. 

OI». 

Calo. 

Obe. 

Cale. 

OtM. 

Cale. 

Obe. 

Calo. 

1 

108.1 

103.7 

108.2 

106.8 

124.5 

115.6 

136.1 

123.8 

148.1 

127.2 

2 

103.8 

105.8 

112.1 

111.2 

126.1 

124.8 

141.9 

136.3 

149.0 

141.7 

3 

105.8 

106.7 

112.1 

113.8 

128.5 

129.8 

143.2 

142.2 

149.0 

148.0 

4 

106.1 

106.9 

113.9 

115.3 

130.2 

182.1 

143.9 

144.0 

149.0 

149.7 

5 

106.1 

106.6 

113.1 

115.8 

130.2 

132.7 

143.9 

143.6 

149.0 

148.8 

6 

104.9 

106.0 

113.1 

115.8 

130.2 

132.3 

143.7 

141.7 

149.0 

146.5 

10 

102.1 

101.8 

107.9 

112.5 

126.5 

125.1 

129.5 

129.8 

136.1 

132.6 

25 

76.89 

84.21 

95.21 

93.41 

96.40 

93.80 

87.85 

87.90 

78.21 

86.30 

50 

63.90 

61.70 

62.50 

68.20 

58.11 

58.83 

47.81 

47.80 

46.34 

44.46 

80 

38.90 

43.49 

42.52 

47.78 

33.92 

35.54 

26.01 

25.88 

27.11 

23.27 

100 

31.80 

35.09 

35.83 

38.33 

24.01 

26.58 

17.33 

18.90 

14.42 

17.03 

The  measarements  were  made  at  15°  C.  or  corrected  to  this  figure.    Each  experimental  figure  is  the 
average  obtained  from  6  series  of  experiments. 
All  the  mixtures  had  the  same  conductivity  as  sea  water. 


2.  Why  when  mixed  in  the  proper  pro- 
portions their  toxicity  is  greatly  dimin- 
ished (antagonistic  action). 

3.  Why  they  have  opposite  effects  on 
permeability. 

4.  Why  the  decrease  of  permeability  pro- 
duced by  CaCla  must  be  followed  by  an  in- 
crease when  the  exposure  is  suflBciently  pro- 
longed. 

5.  Why  all  toxicity  disappears  in  sea 
water.  This  is  accounted  for  by  supposing 
that  in  sea  water  A  is  formed  as  fast  as  it 
decomposes. 

The  theory  gives  a  quantitative  explana- 
tion of  the  toxicity  of  all  the  mixtures  and 
enables  us  to  predict  the  resistance  (and 
permeability)  in  any  mixture  at  any  mo- 
ment during  exposure. 

It  likewise  emphasizes  the  fact  that  life 
processes  consist  largely  of  consecutive  re- 
actions and  that  analysis  of  the  dynamics  of 
such  reactions  is  indispensable  for  the  solu- 

*  Cf.  Proc.  Am.  PhU.  8oe.,  55 :  533,  1916. 


preventing  it  from  entering  the  cell.  This 
explanation  encounters  a  difSculty  in  the 
fact  that  even  in  a  balanced  solution  the 
salts  penetrate  the  cell.  This  difficulty  dis- 
appears if  we  adopt  the  point  of  view  which 
has  just  been  presented,  for  it  is  evident 
that  on  this  basis  we  do  not  regard  antag- 
onism as  due  to  prevention  of  penetration. 
Nor  is  there  any  reason  to  suppose  that  the 
penetration  of  salts  will  have  an  unfavor- 
able effect  provided  that  as  they  penetrate 
into  the  cell  the  balance  between  them  is 
preserved. 

There  is  another  aspect  of  the  subject 
which  is  of  considerable  interest.  It  is  usu- 
ally found  that  when  antagonistic  sub- 
stances are  mixed  in  various  combinations 
there  is  one  proportion  which  is  more  favor- 
able than  others.  If  we  increase  the  con- 
centration of  one  constituent  it  is  neces- 
sary to  increase  the  concentrations  of  the 
others  in  like  proportion  in  order  to  pre- 
serve the  optimum  condition.    This  law  of 
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direct  proportionality  has  been  identified 
with  Weber's  law  by  Loeb,  who  says: 

Since  this  law  underlies  many  phenomena  of 
stimulation  it  appears  possible  that  changes  in  the 
concentration  of  antagonistic  ions  or  salts  are  the 
means  bj  which  these  stimulations  may  be  brought 
about. 

In.  view  of  the  importance  of  these  rela- 
tions it  seems  desirable  to  ascertain  what 
mechanism  makes  one  proportion  better 
than  others  and  preserves  this  preeminence 
in  spite  of  changes  in  concentration. 

Precisely  this  kind  of  mechanism  is  in- 
volved in  the  theory  just  outlined.  It  is 
easy  to  see  that  such  a  mechanism  must 
exist  if  the  formation  of  Na^XCaClA  takes 
place  at  a  surface.  In  a  surface  substances 
usually  exist  in  a  different  concentration 
from  that  which  they  have  elsewhere  in  the 
solution.  If  NaCl  and  CaCl,  migrate  into 
the  surface,  so  as  to  become  more  concen- 
trated there  than  in  the  rest  of  the  solution^ 
their  concentration  in  the  surface  must  in- 
crease, as  their  concentration  in  the  solu- 
tion increases,  up  to  the  point* where  the 
surface  is  saturated.  Beyond  this  point  an 
increase  in  their  concentration  in  the  solu- 
tion produces  no  effect  on  their  concen- 
tration in  the  surface. 

When  this  stage  has  been  reached  the 
formation  of  Na2ZCaCl4,  if  it  takes  place 
in  the  surface,  will  not  be  affected  by  an 
increase  in  the  concentration  of  the  salts 
in  the  solution.  It  will,  however,  be  af- 
fected by  changes  in  the  relative  propor- 
tions of  the  salts.  The  number  of  molecules 
in  a  unit  of  surface  will  remain  nearly 
constant,  but  if  the  proportion  of  NaCl  in 
the  solution  be  increased  some  of  the  CaCl, 
in  the  surface  will  be  displaced  by  NaCl. 

Below  the  saturation  point  the  relative 
proportions  of  the  salts  will  be  of  less  im- 
portance than  their  total  concentration: 
this  is  the  case  at  low  concentrations  in  the 
region  of  the  so-called  ** nutritive  effects." 

It  is  evident  that  if  we  adopt  this  theory 


we  can  see  why  the  most  favorable  propor- 
tion must  remain  approximately  the  same 
in  spite  of  variations  in  concentration,  and 
we  thus  arrive  at  a  satisfactory  explana- 
tion of  Weber's  law. 

There  are  other  ways  in  which  perme- 
ability appears  to  be  connected  with  stimu- 
lation. One  of  these  has  to  do  with  an- 
esthesia. Typical  anesthetics  decrease  per- 
meability.  This  accords  with  the  idea  that 
stimulation  depends  on  the  movement  of 
ions  in  the  tissue.  Such  movement  would 
be  checked  by  decrease  of  permeability. 

Another  has  to  do  with  mechanical  stimu- 
lation. It  is  well  known  that  the  effects  of 
certain  kinds  of  stimuli  can  be  referred 
directly  to  chemical  changes  which  they 
produce  in  the  protoplasm,  but  there  are 
other  kinds  which  appear  to  operate  by 
physical  means  only.  In  the  latter  category 
are  such  stimuli  as  contact,  mechanical 
shock  and  gravitation.  While  their  action 
appears  at  first  sight  to  be  purely  mechan- 
ical, they  are  able  to  produce  effects  so 
much  like  those  of  chemical  stimuli  that  it 
appears  probable  that  in  every  case  their 
action  must  involve  chemical  changes. 

The  chief  diflBculty  which  confronts  a 
theory  of  mechanical  stimulation  appears 
to  be  this :  How  can  purely  physical  altera- 
tions in  the  protoplasm  give  rise  to  chemical 
changes?  It  would  seem  that  a  satisfactory 
solution  of  this  problem  might  serve  to 
bring  all  kinds  of  stimulation  under  a  com- 
mon point  of  view,  by  showing  that  a  stim«. 
ulus  acts  in  every  case  by  the  production 
of  chemical  reactions. 

An  answer  to  this  question  is  suggested 
by  some  observations  on  the  cells  of  the 
marine  alga  OriffUhsia.  When  one  of  the 
larger  cells  is  placed  under  the  microscope 
and  touched  near  one  end  a  change  occurs 
in  the  chromatophores  directly  beneath  the 
spot  which  is  touched.  The  surfaces  of  the 
chromatophores  in  this  region  become  per- 
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meable  to  the  red  pigment,  which  begins  to 
diffuse  out  into  the  surrounding  protoplasm. 
This  change  begins  soon  after  the  cell  is 
touched.  As  the  red  pigment  diffuses 
through  the  protoplasm  it  soon  reaches 
neighboring  chromatophores  and  it  may  be 
seen  that  their  surfaces  also  become  per- 
meable and  their  pigments  begin  to  diffuse 
out.  In  this  way  a  wave — which  may  be 
compared  to  a  wave  of  stimulation — pro- 
gresses along  the  cell  until  the  opposite  end 
is  reached. 

The  rate  of  propagation  of  this  wave  cor- 
responds to  that  of  the  diffusion  of  the  pig- 
ment. It  would  seem  that  at  the  point 
where  the  cell  is  touched,  pigment,  and 
probably  other  substances,  are  set  free,  dif- 
fuse out  and  set  up  secondary  changes  as 
they  progress.  These  changes  are  doubt- 
less chemical  in  nature. 

The  important  question  then  arises:  How 
does  the  contact  initiate  the  outward  dif- 
fusion of  the  pigment  or  other  substances  f 
It  would  seem  that  this  may  be  due  to  a 
mechanical  rupture  of  the  surface  layer  of 
the  chromatophores  which  is  either  not  re- 
paired at  all  or  only  very  slowly.  Many 
cases  are  known  in  which  the  surface  layers 
of  protoplasmic  structures  behave  in  this 
way.  If,  therefore,  such  structures  exist 
within  the  cell,  it  is  evident  that  any  de- 
formation of  the  protoplasm  which  is  suffi- 
cient to  rupture  their  surface  layers  wiU 
permit  their  contents  to  diffuse  out  into 
the  surrounding  protoplasm.  A  great  vari- 
ety of  cellular  structures  (plastids,  vacu- 
oles, ''microsomes,"  inclusions,  etc.),  pos- 
sess surface  layers  of  great  delicacy  and  it 
is  easy  to  see  how  some  of  these  may  be 
ruptured  by  even  the  slightest  mechanical 
disturbance. 

If  these  processes  occur  it  is  evident  that 
purely  physical  alterations  in  the  proto- 
plasm can  give  rise  to  chemical  changes. 
Besponses  to  contact  and  mechanical  stim- 


uli may  be  thus  explained;  and  since  gravi- 
tational stimuli  involve  deformation  of  the 
protoplasm  we  may  extend  this  conception 
to  geotropismu 

Further  studies,  which  are  now  being 
made,  can  not  be  mentioned  for  lack  of 
time,  but  it  is  hoped  that  what  has  been 
said  may  suffice  to  indicate  how  stimula- 
tion, vitality,  injury  and  recovery,  together 
with  penneability  and  antagonism,  may 
be  brought  under  a  common  point  of  view 
and  perhaps  traced  to  similar  fundamental 
causes.  W.  J.  V.  Osterhout 

Laboratory  or  Plant  Physioloot, 
Habvabd  University 


JOHN  MUIRi 

It  is  as  a  human  being  ever  striving  up- 
ward that  I  would  portray  John  Muir. 

From  his  early  boyhood  to  his  old  age  this 
spirit  dominated  him.  As  a  child  in  Scot- 
land, at  every  opportunity,  in  spite  of  parental 
prohibitions,  and*  notwithstanding  the  cer- 
tainty of  punishment  upon  his  return,  he 
would  steal  away  to  the  green  fields  and  the 
seashore,  eagerly  interested  in  everything  alive. 

Illustrating  this  trait,  I  quote  his  boyhood 
impressions  of  the  skylarks  :* 

Of tentiineB  on  a  broad  meadow  near  Dunbar  we 
stood  for  hours  enjoying  their  marvelous  singing 
and  soaring.  From  the  grass  where  the  nest  was 
hidden  the  male  would  suddenly  rise,  as  straight 
as  if  shot  up,  to  a  height  of  perhaps  thirty  or 
forty  feet,  and,  sustaining  himself  with  rapid 
wing-beats,  pour  down  the  most  delicious  melody, 
sweet  and  clear  and  strong,  overflowing  aU  bounds, 
then  suddenly  he  would  soar  higher  again  and 
again,  ever  higher  and  higher,  soaring  and  singing 
until  lost  to  sight  even  in  perfectly  clear  days,  and 
oftentimes  in  cloudy  weather  "far  in  the  downy 
cloud"  .  .  .  and  stiU  the  music  came  pouring 
down  to  us  in  glorious  profusion,  from  a  height 
far  above  our  vision,  requiring  marvelous  power  of 

1  Address  delivered  upon  the  occasion  of  the  un- 
veiling of  a  bronze  bust  by  the  sculptor  G.  8. 
Pietro,  at  the  University  of  Wisconsin,  December 
6,  1016. 

3  "The  Story  of  My  Boyhood  and  Youth,"  John 
Muir  (Houghton-Mifilin  Co.,  1913),  pp.  46  and  47. 
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wing  and  marveloiui  power  of  yoiee,  for  fh&t  rich, 
deliciouB,  soft,  and  yet  dear  musie  was  distinotly 
heard  long  after  the  bird  was  out  of  sight. 

At  the  age  of  eleven  Muir  with  his  father 
came  to  America  to  a  farm  beside  a  lake  a  few 
miles  from  Portage.  His  interest  in  the  life 
of  the  wilderness,  new  to  him,  was  thrilling. 
When  first  on  Fountain  Lake  meadow  he 
saw  the  lightning  bugs,  he  thought  to  him- 
self* 

that  the  whole  wonderful  fairy  show  must  be  in  my 
eyes;  for  only  in  fighting,  when  my  eyes  were 
struck,  had  I  ever  seen  anything  in  the  least  like 
it.  But  when  I  asked  my  brother  if  he  saw  any- 
thing strange  in  the  meadow,  he  said:  "Yes,  it's 
all  covered  with  shaky  fire-sparks."  Then  I 
guessed  it  might  be  something,  outside  of  us. 

Again  when  first  he  heard  partridge  drum- 
ming he  thought,* 

It  must  be  made  by  some  strange  disturbance  in 
my  head  or  stomach,  but  as  all  seemed  serene 
within,  I  asked  David  whether  he  heard  anything 
queer.  ' '  Tes, ' '  he  said, ' '  I  hear  something  saying 
boomp,  boomp,  boomp,  and  I^m  wondering  at  it." 
Then  I  was  half  satisfied  that  the  source  of  the 
mysterious  sound  must  be  in  something  outside  of 
us,  coming  perhaps  from  the  ground  or  from  some 
ghost  or  bogie  or  woodland  fairy. 

Every  boy  who  has  grown  up  in  Wisconsin 
and  has  a  tinge  of  the  love  of  nature  will 
appreciate  how  accurately  does  John  Muir 
tell  of  the  feelings  inspired  in  the  heart  of  the 
lad,  after  the  long  cold  winter,  by  the  first 
migrating  birds  and  the  early  spring  flowers. 
The  robin  and  the  bluebird  declare  that  spring 
is  approaching,  and  the  pasque  flower  shouts 
that  spring  has  arrived. 

Muir  became  intimately  familiar  with  the 
southern  Wisconsin  flowers.  He  knew  the 
gorgeous  white  water  lily,  the  deUciously  per- 
fumed, delicate  lady^s  slipper,  white,  pink  and 
yellow,  the  scarlet  painted  cup,  the  nodding 
trillium  and  all  the  other  beautiful  early 
spring  flowers  so  dear  to  the  Wisconsin  coun- 
try children. 

The  life  of  the  boy  on  the  farm  in  pioneer 
days  was  one  of  hard  work,  and  that  of  Muir 

»  "The  Story  of  My  Boyhood  and  Youth,"  p.  71. 
*  Ibid.,  p.  72. 


was  exceptionally  hard;  but  he  differed  from 
the  majority  of  his  fellows  in  that  he  was  not 
content  simply  to  become  a  plowboy.  l^otwith- 
standing  the  prolonged  physical  labor,  his 
inner  spirit  expressed  itself,  in  the  summer 
by  his  love  of  out  of  doors,  and  in  the  winter 
by  study  and  mechanical  invention. 

After  leaving  school  in  Scotland  at  the  age 
of  eleven,  Muir  had  little  further  opportunity 
as  a  boy  for  formal  instruction.  He  suc- 
ceeded, however,  in  persuading  his  father  to 
get  for  him  a  higher  arithmetic;  and  in  the 
ends  of  the  afternoons  and  in  the  evenings 
after  the  day's  work  he  mastered  the  book; 
lie  followed  this  by  algebra,  geometry  and 
trigonometry. 

From  the  neighbors,  and  in  various  ways, 
he  possessed  himself  of  Scott's  novels  and  the 
volumes  of  a  nxunb^  of  the  i>oet8,  including 
Shakesi>eare  and  Milton;  and  also  he  read 
the  "Pilgrim's  Progress,"  Josephus  and  sim- 
ilar works. 

In  the  winter,  immediately  after  prayers, 
he  was  required  to  go  to  bed;  but  the  elder 
Muir,  one  night  in  repeating  the  order  added, 
"  K  you  win  read,  get  up  in  the  morning  and 
read.  You  may  get  up  in  the  morning  as 
early  as  you  like."  From  that  time  through- 
out the  winter  Muir  was  up  at  one  o'clock. 
Although  his  father  protested,  he  was  held  to 
his  promise.  In  this  manner  Muir  gained  five 
hours  each  day,  the  time  being  used  partly 
with  his  books  and  partly  in  the  mechanical 
inventions  in  which  he  became  interested — 
thermometers,  barometers,  hygrometers,  pyrom- 
eters and  clocks. 

His  more  complicated  clock  told  not  only 
the  hour  of  the  day,  but  the  day  of  the  week 
and  the  month,  and  also  had  attachments 
which  upturned  his  bedstead,  setting  him  on 
his  feet  at  the  required  hour  in  the  morning, 
and  other  attachments  to  start  the  fire  or  light 
the  lamp. 

The  ingenuity  which  young  Muir  displayed 
in  mechanical  construction,  had  he  followed 
this  talent,  undoubtedly  would  have  given  him 
a  great  career  as  an  inventor.  But  such  a  life 
would  never  have  satisfied  his  inner  impulses. 

Hearing  of  a  state  fair  at  Madison,  Muir 
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was  encouraged  to  exhibit  lus  yariouB  contri- 
vances there.  The  extraordinary  merit  of  his 
work  was  at  once  recognized,  and  the  instru- 
ments exhibited  attracted  much  attention.  It 
was  his  visit  to  the  fair  that  drew  him  to  the 
university. 

At  Madison^  Muir  worked  at  any  sort  of 
thing,  earning  a  few  dollars.    Of  this  he  said  :^ 

I  was  thus  winning  my  bread  while  hoping  that 
something  would  turn  up  that  might  enable  me  to 
make  money  enough  to  enter  the  state  nniyersity. 
This  was  my  ambition,  and  it  never  wavered,  no 
matter  what  I  was  doing.  No  university,  it  seemed 
to  me,  could  be  more  admirably  situated,  and  as  I 
sauntered  about  it,  charmed  with  its  fine  lawns  and 
trees  and  beautiful  lakes,  And  saw  the  students 
going  and  coming  with  their  books,  and  occasion- 
ally practising  with  a  theodolite  in  measuring  dis- 
tances, I  thought  that  if  I  could  only  join  them  it 
would  be  the  greatest  joy  of  life.  I  was  desper- 
ately hungry  and  thirsty  for  knowledge  and  will- 
ing to  endure  anything  to  get  it. 

Of  his  admission  to  the  university  he  says:^ 

With  fear  and  trembling,  overladen  with  ignor- 
ance, I  called  upon  Professor  Sterling,  the  dean  of 
the  faculty,  who  was  then  acting  president,  pre- 
sented my  case,  and  told  him  how  far  I  had  got 
on  with  my  studies  at  home,  and  that  I  hadn't 
been  to  school  since  leaving  Scotland  at  the  age 
of  eleven  years,  excepting  one  short  term  of  a 
couple  of  months  at  a  district  school,  because  I 
could  not  be  spared  from  the  farm  work.  After 
hearing  my  story,  the  kind  professor  welcomed  me 
to  the  glorious  university — ^nezt,  it  seemed  to  me, 
to  the  Eingdom  of  Heaven.  After  a  few  weeks  in 
the  preparatory  department  I  entered  the  fresh- 
man class. 

Doing  odd  jobs  during  the  term  and  work- 
ing in  the  harvest  fields  in  the  summer,  Muir 
maintained  himself  at  the  imiversity  for  foiur 
years;  but  pursued  those  studies  toward  which 
he  was  attracted  rather  than  a  regular  course. 
He  was  interested  in  all  the  sciences,  and 
particularly  in  botany  and  geology.  It  was 
in  his  botanical  studies  about  these  Madison 
lakes  that  he  first  learned  to  wander.  Upon 
leaving  the  university  Muir  says:^ 

ft  Ibid.,  p.  274. 

« Ihid.,  pp.  276-76. 

T  "My  Boyhood  and  Youth,"  pp.  286-287. 


Prom  the  top  of  a  hill  on  the  north  side  of  Lake 
Mendota  I  gained  a  last  wistful,  lingering  view  of 
the  beautiful  university  grounds  and  buildings 
where  I  had  spent  so  many  hungry  and  happy  and 
hopeful  days.  There  with  streaming  eyes  I  bade 
my  blessed  Alma  Mater  farewell.  But  I  was  only 
leaving  one  university  for  another,  the  Wisconsin 
University  for  the  University  of  the  Wilderness. 

'  John  Muir's  life  work  was  that  of  an  ex- 
plorer and  a  student  of  nature.  His  travels^ 
beginning  in  the  region  of  the  Great  Lakes 
shortly  after  leaving  the  university,  extended 
throughout  the  world,  and  continued  to  old 
age.  His  journeys  carried  him  to  Bussia, 
Siberia,  Africa,  Australia,  Soudi  America, 
and  other  remote  regions  little  visited  by  the 
ordinary  traveler.  But  his  contributions  to 
knowledge  were  mainly  due  to  his  studies  in 
California  and  Alaska. 

It  was  inevitable  that  after  reaching  Cali- 
fornia Muir  should  be  drawn  by  an  irresistible 
attraction  to  the  Sierra  Nevada.  His  first 
visit  filled  him  with  burning  enthusiasm;  and 
during  some  ten  years  he  studied  the  flora, 
the  fauna,  the  glaciers,  and  the  topography  of 
that  superb  range.  His  study  of  animals  and 
plants  was  not  that  of  systematic  biology — 
the  interior  structures  or  methods  of  life 
growth — indeed  was  very  unlike  that  in  the 
biological  laboratories  of  the  present  day.  His 
interests  were  rather  in  the  habits  of  the  plants 
and  animals  and  their  relations  to  their  neigh- 
bors and  to  their  environment.  Each  animal 
or  plant  as  an  individual  was  a  subject  of  in- 
terest to  John  Muir.  The  mighty  silver  firs, 
the  sugar  pines,  the  Douglas  spruces  and  the 
gigantic  sequoia  were  ever  inspiring  him; 
and  he  never  ceased  to  write  of  their  beauty 
and  t&eir  majesty.  However,  he  was  no  less 
moved  by  the  dwarf  cedars,  pines  and  oaks, 
which  near  the  timber  line  carried  on  a  brave 
struggle  through  the  years  against  the  terrific 
storms  and  prolonged  cold  of  the  heights. 

The  wonderful  variety  and  beauty  of  the 
flowers  of  the  Sierra  also  deeply  stirred  him. 
With  enthusiasm  he  sought  and  admired  each 
species,  whether  found  for  the  first  time  or  an 
old  friend. 

The  animals  and  their  habits  thrilled  him 
with  delight.    There  have  been  no  more  ap- 
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preciative  nature  studies  ever  written  than 
that  of  the  cheery,  dauntless  songster,  the 
water-ouzel  and  that  of  the  lively,  demonstra- 
tive, and  pugnacious  Douglas  squirrel.  In 
short,  his  study  of  plants  and  animals  was  an 
appreciation  of  them  as  objects  of  nature, 
such  as  have  been  made  by  only  two  other 
Americans,  John  Burroughs  and  Henry 
Thoreau;  and  Muir  worked  on  a  far  larger 
scale  than  either.  He  was  one  of  the  great 
interpreters  of  nature. 

Muir's  interpretation  of  plant  and  animal 
life  is  always  humanistic  without  being  false 
or  sentimental,  as  has  been  too  frequently 
true  of  the  modern  nature  writers.  The  rigid 
scientific  man  reads  his  descriptions  with 
pleasure;  and,  while  they  are  clothed  with 
human  warmth,  he  finds  them  in  accord  with 
strict  truth. 

But  John  Muir's  most  profound  emotion 
was  aroused  by  magnificent  scenery,  and  this 
he  always  saw  in  its  relations  to  sky  and 
cloud. 

The  Sierra  Nevada  he  thus  epitomizes:* 

Along  the  eastern  margin  of  the  Great  Valley 
of  California  rises  the  mighty  Sierra,  miles  in 
height,  reposing  like  a  smooth,  cumulus  cloud  in 
the  sunny  sky,  and  so  gloriously  colored,  and  so 
luminous,  it  seemed  to  be  not  clothed  with  light, 
but  wholly  composed  of  it,  like  the  wall  of  some 
celestial  city.  Along  the  top,  and  extending  a 
good  way  down,  you  see  a  pale,  pearl-gray  belt  of 
snow;  and  below  it  a  belt  of  blue  and  dark  purple, 
marking  the  extension  of  the  forests ;  and  along  the 
base  of  the  range  a  broad  belt  of  rose-purple  and 
yellow,  where  lie  the  miner's  goldfields  and  the 
foothill  gardens.  All  these  colored  belts,  blending 
smoothly,  make  a  wall  of  light  ineffably  fine,  and 
as  beautiful  as  a  rainbow,  yet  firm  as  adamant. 

It  seemed  to  me  the  Sierra  should  be  called  not 
the  Nevada,  or  Snowy  Range,  but  the  Bange  of 
Light.  And  after  ten  years  spent  in  the  heart  of 
it,  rejoicing  and  wondering,  bathing  in  its  glorious 
floods  of  light,  seeing  the  sunbursts  of  morning 
among  the  icy  peaks,  the  noonday  radiance  on  the 
trees  and  rocks  and  snow,  the  flush  of  the  alpen- 
glow,  and  a  thousand  dashing  waterfalls  with  their 
marvelous  abundance  of  irised  spray,  it  still  seems 
to  me  above  all  others  the  Bange  of  Light,  the 

8 ''The  Mountains  of  California,''  John  Muir 
(The  Century  Co.),  pp.  4-5. 


most  divinely  beautiful  of  all  the  mountain-chains 
I  have  ever  seen. 

Muir's  explorations  of  the  Sierra  brought 
to  the  public  as  never  before  the  wonders  of 
its  river-worn  ravines,  its  enormous  glacier- 
cut  canyons,  its  mighty  cliffs,  and  its  craggy 
peaks.  From  the  fiery,  dusty  foothills  to  the 
white  granite,  snow-covered  crests,  he  knew 
the  Sierra  as  an  intimate  friend;  and  through 
his  vivid  writings  he  communicated  his  glow 
to  all  admirers  of  the  sublime  in  nature. 

After  years  of  climbing  in  the  Sierra,  the 
magnificence  of  Alaska  attracted  Muir,  and 
four  times  he  visited  that  region.  His  explora- 
tions there  represent  the  most  important  part 
of  his  geographic  work;  they  added  much  to 
the  knowledge  of  the  Alaskan  coast.  A  num- 
ber of  important  inlets  were  mapped,  the 
chiefest  of  which  is  Glacier  Bay.  In  the  lat- 
ter was  discovered  the  majestic  glacier  which 
bears  Muir's  name,  a  mighty  stream  of  ice, 
in  its  broadest  part  twenty-five  miles  wide  and 
having  two  hundred  glacial  tributaries.  As 
compared  with  this,  the  greatest  of  the  Alpine 
glaciers  is  a  pigmy. 

Muir's  close  observations  upon  the  motion 
and  work  of  glaciers,  first  the  small  ones  of  the 
Sierra,  and  later  the  mighty  ones  of  Alaska, 
were  important  contributions  to  the  knowledge 
of  these  great  agents  of  erosion. 

Muir  saw  that  the  moimtains  of  the  Sierra 
and  Alaska,  while  apparently  immutable  and 
unalterable,  are  now  being  shaped  by  the  same 
processes  that  formed  them.  Storms  which 
drove  the  ordinary  human  being  indoors  were 
an  ardent  invitation  to  John  Muir.  Of  one  of 
the  storms  of  the  Sierra  he  writes:* 

It  was  easy  to  see  that  only  a  small  part  of  the 
rain  reached  the  ground  in  the  form  of  drops. 
Most  of  it  was  thrashed  into  dusty  spray,  like  that 
into  which  small  waterfalls  are  divided  when  they 
dash  on  shelving  rocks.  Never  have  I  seen  water 
coming  from  the  sky  in  denser  or  more  passionate 
streams.  The  wind  chased  the  spray  forward  in 
choking  drifts,  and  compelled  me  again  and  again 
to  seek  shelter  in  the  dell  copses  and  back  of  large 
trees  to  rest  and  catch  my  breath.  Wherever  I 
went,  on  ridges  or  in  hollows,  enthusiastic  water 

•  "The  Mountains  of  California,"  John  Moiry 
pp.  262-63. 
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still  flashed  and  gargled  about  my  ankles,  recall- 
ing a  wild  winter  flood  in  Yosemite  when  a  hun- 
dred waterfalls  came  booming  and  chanting  to- 
gether and  filled  the  grand  yallej  with  a  sealike 
roar. 

After  drifting  an  hour  or  two  in  the  lower 
woods,  I  set  out  for  the  summit  of  a  hill  900  feet 
high,  with  a  view  to  getting  as  near  the  heart  of 
the  storm  as  possible.  In  order  to  reach  it  I  had 
to  cross  Dry  Creek,  a  tributary  of  the  Tuba  that 
goes  crawling  along  the  base  of  the  hill  on  the 
northwest.  It  was  now  a  booming  river  as  large  as 
the  Tuolumne  at  ordinary  stages,  its  current  brown 
with  mining-mud,  washed  down  from  many  a 
"claim,"  and  mottled  with  sluice-boxes,  fence-rails, 
and  logs  that  had  long  lain  above  its  reach.  A 
slim  footbridge  stretched  across  it,  now  scarcely 
above  the  swollen  current.  Here  I  was  glad  to 
linger,  gazing  and  listening,  while  the  storm  was  in 
its  richest  mood — ^the  gray  rain-flood  above,  the 
brown  river-flood  beneath.  The  language  of  the 
river  was  scarcely  less  enchanting  than  that  of  the 
wind  and  rain;  the  sublime  overboom  of  the  main 
bouncing  exultant  current,  the  swash  and  gurgle  of 
the  eddies,  the  keen  dash  and  clash  of  heavy  waves 
breaking  against  rocks,  and  the  smooth,  downy 
hush  of  shallow  currents  feeling  their  way  through 
the  willow  thickets  of  the  margin.  And  amid  all 
this  varied  throng  of  sounds  I  heard  the  smothered 
bumping  and  rumbling  of  boulders  on  the  bottom 
as  they  were  shoving  and  rolling  forward  against 
one  another  in  a  wild  rush,  after  having  lain  still 
for  probably  100  years  or  more. 

It  is  at  the  time  of  storm  that  the  large 
work  of  erosion  is  done.  The  great  storm  of 
the  year  may  do  more  work  than  all  tbe  other 
storms  of  the  year;  and  possibly  the  great 
storm  of  the  century  more  work  than  all  the 
other  storms  of  the  century. 

John  Muir's  explorations  of  the  Sierra  and 
in  Alaska  were  done  alone.  He  had  no  pack 
train;  his  entire  outfit  he  carried  on  bis  back, 
a  sack  of  bread  and  a  package  of  tea  for  food 
(as  long  as  they  lasted),  his  scientific  instru- 
ments and  his  note  book  constituted  his  load; 
he  had  neither  rod  nor  gun,  usually  no  blanket, 
and  seldom  a  tent  except  when  chance  threw 
him  in  with  others. 

This  means  to  those  who  have  been  in  the 
mountains  and  on  the  glaciers  that  Muir  was 
wet  for  days  and  nights,  that  throughout 
many  nights  he  was  cold,  that  he  was  fre- 


quently hungry;  yet  to  these  discomforts, 
which  would  be  intolerable  to  a  less  hardy 
man,  Muir  appeared  oblivious. 

Climbing  in  the  mounta^  by  one's  self, 
as  did  Muir,  is  one  of  the  most  exacting  of 
the  physical  arts.  The  semiprofessional 
climbers,  who  climb  in  order  to  write  articles 
for  magazines,  go  with  not  less  than  two  pro- 
fessional guides,  the  three  being  roped  to- 
gether. Only  those  who  have  done  climbing 
will  appreciate  how  imlike  are  the  two  meth- 
ods. When  three  are  roped  together,  if  one 
makes  a  mistake,  in  all  probability  his  life  is 
saved.  When  a  man  is  climbing  alone  on  a 
steep  or  vertical  cliff,  his  first  mistake  is 
likely  to  be  his  last.  Neither  hand  nor  foot 
can  be  moved  except  with  the  exercise  of  sure 
judgment,  and  with  the  nicest  precision. 

Muir  was  able  to  do  what  he  did  only  by 
possessing  a  most  wonderful  combination  of 
clear  eye,  unfaltering  nerve,  and  limbs  of 
great  strength  and  endurance.  John  Muir's 
books,  in  the  matter  of  personal  safety,  are  in 
marked  contrast  with  those  of  many  mountain 
climbers.  One  finds  danger  only  occasionally 
mentioned.  In  order  to  appreciate  Muir's 
marvelous,  almost  uncanny  skill  as  a  climber, 
it  is  necessary  to  go  to  the  writings  of  others 
who  have  had  the  good  f  ortime  to  see  Muir  at 
work.  With  remarkable  sjieed,  unflagging 
energy,  and  nerves  imshaken,  he  would  climb 
on  dangerous  ground  for  twelve,  fourteen  or 
sixteen  hours  without  rest;  and  on  one  re- 
markable occasion  when  a  life  was  at  stake 
his  mountain  work  extended  throughout  the 
night,  during  which  he  had  not  only  himself  to 
guide,  but  to  lead  and  carry  his  crippled  friend 
over  very  difficult  ground  in  the  darkness. 

The  same  qualities  were  shown  in  Muir's 
glacial  work.  To  explore  glaciers  alone,  and 
especially  unknown  glaciers,  requires  great 
agility  and  endurance,  constant  skill,  steady 
coolness,  and  never-failing  watchfulness.  To 
jump  innumerable  crevasses,  to  cross  those 
too  wide  to  jump  on  ice  bridges,  are  a  severe 
strain  upon  the  nerves  of  any  man;  and  yet 
Muir,  on  one  of  his  trips  of  exploration,  drag- 
ging a  heavily  loaded  sled  over  the  rough  ice 
or  pushing  it  ahead  of  him  across  the  ice 
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bridges,  worked  day  after  day  alone  on  the 
vast  glacier  that  bears  his  name. 

The  man  who  goes  out  to  the  wilds  alone 
is  a  true  lover  of  nature,  not  a  lip  worshiper. 
The  mighty  forests  are  sometimes  so  soundless 
that  the  ear  hears  only  the  circulating  blood; 
at  other  times  are  a  tumultuous  mass  of  toss- 
ing boughs,  swaying  limbs  and  crashing  trunks. 
In  the  impenetrable  darkness  of  the  forests 
at  night,  it  is  as  if  the  eye  did  not  exist;  but 
the  tense  ear  m&y  catch  a  myriad  mingled 
sounds— the  moaning  of  the  trees,  the  falling 
of  the  waters,  and  the  joyful,  weird,  or  angry 
cries  of  fowl  and  beast.  In  the  day  the  eye 
may  sweep  over  the  endless  plain,  leap  a  hun- 
dred miles  to  the  distant  mountain  peak,  or 
attempt  to  penetrate  the  gray  mist  hanging 
over  the  crevasses  of  the  glaciers.  To  be  alone 
with  nature,  oppressive  and  terrifying  to  the 
city  bom,  was  a  delicious  pleasure  to  Muir. 
Indeed  it  was  with  almost  delirious  joy  that 
he  felt  himself  to  be  a  part  of  the  handiwork 
of  the  Almighty.  To  him  cliflF,  air,  cloud, 
flower,  tree,  bird  and  beaslr-all  were  manifes- 
tations of  a  unifying  God. 

The  great  public  service  of  John  Muir  was 
leading  the  nation  through  his  writings  to  ap- 
preciate the  grandeur  of  our  mountains  and 
the  beauty  and  variety  of  their  plant  and  ani- 
mal life,  and  the  consequent  necessity  for 
holding  forever  as  a  heritage  for  all  the  peo- 
ple the  most  precious  of  these  great  scenic 
areas.  Probably  to  his  leadership  more  than 
to  that  of  any  other  man  is  due  the  adoption 
of  the  policy  of  national  parks. 

Of  a  man  who  is  likable,  it  is  a  common- 
place to  say  that  all  who  knew  him  loved  him; 
but  this  was  so  intensely  true  of  Muir  that  one 
feels  he  should  have  a  stronger  word  than 
love.  For  his  friends,  mingled  with  love,  were 
ardent  admiration  for  his  tall,  thin,  sinewy 
frame,  and  almost  worship  for  the  inner  fire 
which  burned  upon  his  strong  and  noble  face. 

The  story  of  Stickeen  reveals  the  adorable 
qualities  of  the  man  as  well  as  the  finer  qual- 
ities of  a  dog.  Here  are  the  impressions  of  his 
companion,  the  missionary  Young,  to  whom 
Muir  told  the  story  of  Stickeen  after  that 


memorable    day    and    evening    upon    Taylor 
Glacier -.i® 

Finally  Muir  broke  the  silence.  "Yen's  a  brave 
doggie,"  he  said.  Stickeen,  who  could  not  yet  be 
induced  to  eat,  responded  by  a  glance  of  one  eye 
and  a  feeble  pounding  of  the  blanket  with  his 
heavy  tail. 

Then  Muir  began  to  talk,  and  Utile  by  little, 
between  sips  of  coffee,  the  story  of  the  day  was  un- 
folded. Soon  memories  crowded  for  utterance,  and 
I  listened  till  midnight,  entranced  by  a  succession 
of  vivid  descriptions  the  like  of  which  I  have  never 
heard  before  or  since.  The  fierce  music  and  gran- 
deur of  the  storm,  the  expanse  of  ice  with  its  be- 
wildering crevasses,  its  mysterious  contortions,  its 
solemn  voices  were  made  to  live  before  me. 

When  Muir  described  his  marooning  on  the 
narrow  island  of  ice  surrounded  by  fathomless 
crevasses,  with  a  knife-edged  sliver  curving  deeply 
"like  the  cable  of  a  suspension  bridge"  diagonally 
across  it  as  the  only  means  of  escape,  I  shuddered 
at  his  peril.  I  held  my  breath  as  he  told  of  the 
terrible  risks  he  ran  as  he  cut  his  steps  down  the 
wall  of  ice  to  the  bridge's  end,  knocked  off  the 
sharp  edge  of  the  sliver,  hitched  across  inch  by  inch 
and  climbed  the  still  more  difficult  ascent  on  the 
other  side. 

But  when  he  told  of  Stickeen 's  cries  of  despair 
at  being  left  on  the  other  side  of  the  crevasse,  of 
his  heroic  determination  at  last  to  do  or  die,  of 
his  careful  progress  across  the  sliver  as  he  braced 
himself  against  the  gusts  and  dug  his  little  claws 
into  the  ice,  and  of  his  passionate  revulsion  to  the 
heights  of  exultation  when,  intoxicated  by  his  es- 
cape, he  became  a  living  whirlwind  of  joy,  flashing 
about  in  mad  gyrations,  shouting  and  screaming 
' '  Saved,  saved  1 ' '  the  tears  streamed  down  my  face. 

It  was  especially  fitting  that,  in  recognition 
of  Muir's  great  public  service  to  conservation 
through  advancing  the  movement  for  the 
creation  of  forest  reserves  and  national  i>ark8, 
the  University  of  Wisconsin,  many  years  after 
his  regretful  farewell,  granted  him  her  highest 
academic  honor,  the  degree  of  doctor  of  laws. 

It  is  indeed  fortunate  and  most  appropriate 
that  through  the  decades  and  centuries  to  come, 
the  youth  of  the  imiversity  may  behold  this 
beautiful  bronze  bust  which  has  so  faithfully 
caught  the  thoughtful  countenance  of  Muir, 
as  if  in  meditation  upon  the  meaning  of  the 

10 ''Alaska  Days  with  John  Muir,"  S.  HaU 
Young,  pp.  187-88. 
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order  of  the'imiverse — ^which  so  proli£cal]y 
creates,  which  so  lavishly  destroys,  and  which 
through  innumerable  alternations  of  life  and 
death  in  some  mysterious  way  ever  climbs  to 
higher  things.  Charles  R.  Van  Hise 


SCIENTIFIC  EVENTS 

SCHOOL  OF  THE  GENERAL  EDUCATION  BOARD 

Dr.  Otis  W.  Caldwell,  now  head  of  the  de- 
partment of  natural  sciences  in  the  school  of 
education  of  the  University  of  Chicago,  has 
been  appointed  director  of  a  new  elementary 
and  secondary  school  to  be  established  by  the 
General  Education  Board  in  connection  with 
Teachers  College,  Columbia  University.  The 
general  management  will  be  vested  in  an  ad- 
ministrative committee  composed  of  James  E. 
Kussell,  dean  of  Teachers  College;  Dr.  Cald- 
well, V.  Everit  Macy,  Mrs.  Willard  D.  Straight, 
Felix  M.  Warburg,  Arthur  Turnbull,  George 
E.  Vincent,  Wickliffe  Rose,  Charles  P.  How- 
land  and  Abraham  Elexner,  subject  to  the  au- 
thority of  Columbia  University  and  Teachers 
College.  The  plans  contemplate  discarding 
Latin  and  Greek,  which  will  be  replaced  in  the 
curriculum  by  modem  languages,  French,  Ger- 
man and  Spanish.  Science  is  to  have  a  more 
prominent  place  than  in  the  ordinary  school. 
The  school  is  understood  to  be  planned  to  carry 
out  the  ideas  set  forth  in  Dr.  Abraham  Flex- 
ner's  essay  "The  Modem  School.^'  The  an- 
nouncement given  out  by  the  General  Educa- 
tion Board  says: 

Organized  recreation,  play  and  games  will  be 
provided  for.  Constant  efforts  will  be  made  by 
means  of  individual,  class  and  school  excursions,  by 
means  of  pictures,  lantern  slides,  charts,  maps, 
shop  and  laboratory,  special  reading  matter,  and 
diseossions  to  give  the  pupils  sufficient  contact  with 
their  natural,  industrial,  social,  economic,  voca- 
tional and  domestic  environment  so  as  to  derive 
the  basis  for  their  school  work  from  real  situa- 
tions, and  thus  make  school  work  constantly  real 
to  them.  The  school  will  frankly  discard  that 
theory  of  education  known  as  ' '  formal  discipline, ' ' 
and  will  undertake  to  secure  training  through  the 
careful  and  thorough  study  of  subjects  which  are  in 
themselves  valuable.  It  is  believed  that  a  much 
more  effective  discipline  can  be  thus  secured. 

The  new  school,  which  will  open  with  part 
of  its  classes  in  the  fall  of  1917,  will  admit  boys 


and  girls  from  6  years  of  age  up.  It  is  stated 
that  tuition  fees  will  be  moderate  and  that 
there  will  be  free  and  partly  free  scholarships. 

THK  EDWARD  L.  TRUDBAU  FOUNDATION  FOR 

RESEARCH  AND  TEACHING  IN 

TUBERCULOSIS 

An  endowment  fund  has  been  created  as  a 
memorial  to  the  late  Dr.  Edward  L.  Trudeau, 
to  perpetuate  his  name  and  to  continue  the 
scientific  investigations  that  were  a  life-long 
interest  of  the  American  pioneer  in  tubercu- 
losis research.  The  income  is  to  be  devoted  to 
the  following  purposes : 

1.  To  maintain  laboratories  and  carry  on  re- 
search into  the  nature,  causes  and  treatment  of 
tuberculosis. 

2.  To  maintain  regular  courses  of  instruction 
for  physicians  and  others  in  the  most  advanced 
knowledge  of  the  above  subject,  under  the  name  of 
the  Trudeau  School  of  Tuberculosis. 

3.  To  offer  young  physicians  the  opportunity  to 
engage  in  research  work,  while  undergoing  treat- 
ment for  the  disease,  through  the  establishment  of 
fellowships. 

The  trustees  of  the  Trudeau  Sanatorium  are 
to  administer  this  fund,  with  tie  aid  of  an  ad- 
visory coimcil  of  distinguished  investigators 
and  teachers^  consisting  of  Professor  William 
H.  Welch  and  Professor  Theodore  C.  Janeway, 
of  Johns  Hopkins  University;  Dr.  Hermann  M. 
Biggs,  "New  York  State  commissioner  of 
health;  Dr.  William  H.  Park,  director  of  lab- 
oratories, New  York  City  Health  Department; 
Professor  Theobald  Smith,  director  of  the  de- 
partment of  animal  pathology.  Rockefeller  In- 
stitute; Professor  Warfield  T.  Longcope,  Co- 
lumbia University;  Professor  Thomas  McCrae, 
Jefferson  Medical  College,  Philadelphia,  Pa.; 
Dr.  John  H.  Lowman,  Western  Keserve  Uni- 
versity, Cleveland,  O.,  and  Dr.  Vincent  Y. 
Bowditch,  of  Boston. 

The  plans  for  researches  in  tuberculosis  are 
comprehensive  in  their  scoi>e,  including  the 
fields  of  clinical  and  laboratory  experimenta- 
tion. The  scientific  study  and  treatment  of 
this  disease  under  conditions  favorable  for  the 
continued  observation  of  patients  with  the  best 
facilities  obtainable,   will  be  encouraged   in 
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every  way.  Clinical  and  laboratory  work  will 
be  carried  on  under  experienced  direction,  with 
the  aim  of  enlisting  the  interest  of  physicians 
and  others  in  the  solution  of  many  problems 
awaiting  study. 
The  facilities  for  research  are  as  follows: 

1.  The  Trudeau  Sanatorium  Medical  Department 

(150  beds)  I  including  the  Infirmary. 

(a)  The  Clinical  Laboratory. 

(b)  The  Besearch  Laboratory, 
(o)   The  X-Bay  Laboratory, 
(d)  The  Statistical  Department. 

2.  The  Saranac  Laboratory.     (Li  the  village  of 

Saranac  Lake.) 

3.  By  cooperation   with  the   various   tuberculosis 

sanatoria  and  hospitals  in  the  vicinity,  clin- 
ical and  laboratory  facilities  are  available 
in  the  following  institutions: 

(a)  The  State  Sanatorium,  Bay  Brook,  350 
beds. 

{h)  The  Stony  Wold  Sanatorium,  150  beds. 

(c)  The  Gabriels  Sanatorium,  70  beds. 

(d)  The  Beception  Hospital,  20  beds. 

(e)  The  Saint  Mary's  Hospital,  20  beds. 

AWARDS  AND  PRIZES  OP  THE  PARIS  ACADEMY 

OP  SCIENCES 

The  committee,  as  we  learn  from  Nature, 
has  had  to  examine  thirteen  requests  for  grants 
from  the  Bonaparte  Fund.  The  following 
grants  are  recommended:  (1)  Charles  Alluard 
(4,000  francs),  for  continuing  the  publication, 
in  conjunction  with  B.  Jeannel,  of  the  scien- 
tific results  of  three  expeditions  in  eastern 
Africa  (1903  to  1912).  (2)  M.  Bondroit 
(2,000  francs),  for  collecting  the  material  in 
Prance  necessary  for  the  constitution  of  a 
fauna  of  French  ants.  (3)  Pierre  Lesage 
(2,500  francs),  for  the  continuation  of  his  ex- 
periments on  the  plants  of  the  coast  zone,  and 
in  particular  his  researches  on  the  transmissi- 
bility  of  the  characters  acquired  by  plants 
watered  with  salt  water.  (4)  The  Touring 
Club  de  France  (3,000  francs),  to  contribute 
to  the  establishment  of  the  new  botanic  gar- 
den at  Lautarel  (Hautes-Alpes).  (5)  Camille 
Sauvageau  (3,000  francs),  for  extending  to 
the  species  of  Laminaria  of  the  Mediterranean 
and  the  Channel  the  remarkable  discoveries  of 
the  author  on  the  development  of  a  single  spe- 
cies which  grows  in  the  Bay  of  Biscay.     (6) 


Em.  Vigoroux  (2,000  francs),  to  contribute  to 
the  purchase  of  apparatus  useful  for  the  con- 
tinuation of  his  interesting  researches  on  the 
state  of  silicon  dissolved  in  metals.  (7)  Baoul 
Bayeux  (2,000  francs),  to  aid  him  in  continu- 
ing his  researches  on  the  physiological  effects 
and  the  therapeutics  of  hyi>odermic  injectiona 
of  gaseous  oxygen.  The  author  proposes  to 
study  experimentally  the  action  of  hypodermic 
oxygenation  on  the  defensive  reactions  of  the 
organism  against  asphyxia  and  against  infec- 
tions. (8)  Joseph  Lais  as  a  contribution  to  the 
expense  of  photogravures  relating  to  the  photo- 
graphic chart  of  the  heavens,  the  copper-plates 
to  become  the  property  of  the  Paris  Observa- 
tory. 

The  committee  has  in  reserve,  after  payment 
of  these  grants,  55,000  francs. 

Among  prizes  awarded  by  the  academy  were 
the  following: 

The  Jean  Keynaud  prize  to  the  late  Henri 
Amagat,  for  the  whole  of  his  work;  the  Baron 
de  Joest  prize  to  Ernest  Esclangon,  for  his  re- 
searches on  the  sound  phenomena  produced  by 
cannon  and  projectiles;  the  Houllevigue  prize 
to  Edmond  Bordage,  for  his  studies  on  the 
fauna  and  flora  of  Beunion;  the  Henri  de 
ParviUe  prize  to  Auguste  Barbey  (1,000 
francs),  Louis  Raveneau  (500  francs),  Daniel 
Bellet  (500  francs),  and  E.  Montoriol  (500 
francs) ;  the  Lonchampt  prize  to  Mile.  Th^rese 
Kobert  (2,500  francs),  for  her  researches  on 
the  function  of  calcium  salts  on  the  growth  of 
plants,  and  H.  Busquet  (1,500  francs),  for  his 
physiological  and  pharmaco-dynamical  re- 
searches; the  Wilde  prize  to  M.  Mansuy 
(2,000  francs)  and  F.  Garrigou  (2,000  francs), 
for  the  whole  of  their  work;  the  Canv^re  prize 
to  M.  Freyssinet,  for  his  novel  applications  of 
reinforced  concrete;  the  Gustavo  Bouz  prize 
to  (the  late)  Michel  Longchambon  (2,000 
francs),  for  his  geological  and  petrographical 
work;  the  Thorlet  prize  to  Adolphe  Eichard; 
the  Lannelongue  foundation  between  Mmes. 
Cusco  and  Riick;  tbe  Laplace  and  Bivot  prize 
is  not  awarded;  the  TrSmont  foundation 
(1,000  francs)  to  Charles  Fr6ment,  for  his 
work  on  the  deformations  of  metals  submitted 
to  stresses :  the  Gegner  foundation  to  A.  Claude 
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(2,000  francs)  and  Mile.  I.  lotevko  (2,000 
francs) ;  the  Jerome  Ponti  foundation  to  MM. 
Battandier  and  Trabut^  for  their  botanical 
work  in  northern  Africa. 


SCIENTIFIC  NOTES  AND  NEWS 
The  French  Association  for  the  Advance- 
ment of  Science,  in  order  to  fuHl  the  provi- 
sions of  its  constitution,  held  a  general  as- 
sembly at  Paris  on  October  28,  when  the 
president,  M.  Emile  Picard,  made  an  address, 
in  which  he  discussed  German  and  French 
contributions  to  science. 

Sir  Eobert  Hadfield  has  been  elected  presi- 
dent of  the  Faraday  Society,  London. 

Db.  Ellsworth  Huntington,  of  Milton, 
Mass.,  has  been  elected  president,  and  Pro- 
fessor John  W.  Harshberger,  of  the  Univer- 
sity of  Pennsylvania,  vice-president  of  the 
Ecological  Society  of  America. 

At  the  meeting  of  the  Society  of  Directors 
of  Physical  Education  and  Colleges,  held  in 
New  York  on  December  29,  Dr.  Joseph  E. 
Baycrofty  Princeton,  N.  J.,  was  elected  presi- 
dent. 

Thb  New  York  State  Science  Teachers' 
Association,  in  convention  at  Syracuse,  chose 
Professor  R.  0.  Gibbs,  of  the  department  of 
physics  of  Oomell  University,  as  its  president. 

Dr.  Barton  Warren  Evermann,  director  of 
the  Museum  of  the  California  Academy  of 
Sciences,  has  been  elected  president  of  the 
Cooper  Ornithological  Club. 

PftOFESSOR  Bolla  Clinton  Carpenter,  of 
Sibley  College,  Cornell  University,  has  re- 
signed, his  resignation  to  take  effect  at  the 
end  of  this  academic  year.  Professor  Car- 
penter will  reach  the  age  of  sixty-five  on 
June  26,  1917,  the  day  before  commencement. 

The  National  Institute  of  Social  Sciences 
has  awarded  medals  of  the  society  to  Pro- 
fessor M.  I.  Pupin,  of  Columbia  University, 
for  his  work  in  mathematical  physics  and 
electrical  engineering;  to  Surgeon  General 
William  C.  Qorgss,  for  his  work  in  stamping 
out  yellow  fever  in  Cuba  and  Panama,  and  to 
Dr.  G^rge  W.  Crile,  of  Cleveland,  for  his 
contributions  to  surgery  and  allied  sciences. 


The  C.  M.  Warren  Committee  of  the  Amer- 
ican Academy  of  Arts  and  Sciences  has  made 
an  additional  grant  of  $150  to  Professor  R.  E. 
Brunei,  of  Bryn  Mawr  College,  for  the  con- 
tinuation of  his  research  on  the  relation  be- 
tween the  constitution  of  aliphatic  radicals 
and  their  chemical  affinities. 

Henry  N.  Oqden,  professor  of  sanitary 
engineering  in  the  college  of  civil  engineering 
of  Cornell  University,  has  been  reappointed 
a  member  of  the  State  Public  Health  Coun- 
cil by  Governor  Whitman.  Professor  Ogden 
was  made  a  member  of  thi%  council  when  it 
was  created  in  1913.  Before  that  he  had 
been  for  seven  years  engineer  to  the  state 
board  of  health. 

The  Bureau  of  Fisheries  has  engaged  the 
services  of  Dr.  N.  L.  Gardner,  of  the  Univer- 
sity of  California,  for  comprehensive  investi- 
gations of  the  marine  alg»  of  the  Pacific 
coast,  with  reference  to  their  more  adequate 
utilization  and  their  relation  to  fisheries. 

Professor  Henri  A.  Hus,  of  the  depart- 
ment of  biology  of  the  University  of  Michigan, 
who  was  granted  a  three  years'  leave  of  ab- 
sence for  the  purpose  of  doing  some  experi- 
mental work  for  the  United  States  Rubber 
Company  at  their  plantation  in  Sumatra  and 
in  the  botanical  garden  at  Buitenzorg  on  the 
island  of  Java,  has  returned  to  the  United 
States  owing  to  lack  of  laboratory  equipment 
due  to  the  present  war,  and  will  continue  his 
work  in  the  New  York  Botanical  Gktrden. 

We  learn  from  Nature  that  Mr.  F.  A.  Stock- 
dale,  director  of  agriculturo^  Mauritius,  has 
been  appointed  by  the  British  Secretary  of 
State  for  the  Colonies  director  of  agriculture, 
Coylon,  and  Dr.  H.  A.  Tempany,  government 
chemist  and  superintendent  of  agriculture  for 
the  Leeward  Islands,  has  been  appointed  to 
succeed  Mr.  F.  A.  Stockdale  as  director  of 
agriculture,  Mauritius. 

On  December  25,  Dr.  Charles  L.  Parsons, 
chief  chemist  of  the  Bureau  of  Mines,  re- 
turned from  a  ten-weeks'  trip  in  Europe.  As 
a  representative  of  the  War  Department,  Dr. 
Parsons  visited  Norway,  Sweden,  England, 
France  and  Italy,  to  make  a  study  of  nitrogen 
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fixation  processes.  He  was  offered  unusual  op- 
X>ortunitie8  for  studying  the  chemical  indus- 
tries, especially  those  whose  development  has 
resulted  from  the  European  war.  He  also 
visited  the  clay  deposits  and  the  tin  and  tin 
concentration  works  at  Cornwall,  England. 

Professor  Yernon  L.  Kellogg,  of  Stanford 
University,  continues  his  work  of  overseeing 
the  feeding  of  the  Belgian  people  for  another 
six  months.  This  gives  him  a  year  and  a  half 
of  this  work  as  first  assistant  to  his  Stanford 
colleague,  Herbert  Clark  Hoover. 

Dr.  G.  H.  a.  Clowes,  director  of  the  Grat- 
wick  Besearch  Laboratory,  spoke  on  '^  Col- 
loidal Equilibrium"  at  the  meeting  of  the 
Indiana  Section  of  the  American  Chemical  So- 
ciety on  December  8.  Dr.  Wilder  D.  Bancroft 
will  address  the  Indiana  Section  on  March  9, 
and  Dr.  E.  V.  McCoUum  on  May  11. 

Dr.  Ira  N.  Hollis,  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  visited 
the  University  of  Illinois  last  week,  to  give  an 
address  to  the  faculty  and  students  in  the  col- 
lege of  engineering,  on  the  subject  of  '^  The 
Belation  of  Efficiency  to  Democracy." 

Professor  Douglas  W.  Johnson,  of  Colum- 
bia University,  addressed  the  American  Philo- 
sophical Society  on  January  5,  on  the  subject, 
''  The  Strategic  Geography  of  the  Balkan  Cam- 
paign." 

The  death  has  occurred  at  his  home  in  New 
Bochelle,  N.  Y.,  of  Henry  Gordon  Stott,  past 
president  of  the  American  Institute  of  Elec- 
trical Engineers  and  of  the  American  Society 
of  Mechanical  Ej^neers.  He  was  bom  in  the 
Orkney  Islands^^^^^- 

Eoberdeau  Buohannan,  computer  in  the  U. 
S.  Naval  Observatory  from  1879  to  1910,  the 
author  of  works  on  mathematics,  astronomy 
and  genealogy,  died  on  December  18,  at  the  age 
of  seventy-seven  years. 

The  Eev.  Brother  Chrtsostom  (Joseph  J. 
Conlen),  professor  of  philosophy  and  psychol- 
ogy at  Manhattan  College,  died  on  January 
24,  aged  fifty-four  years. 

Mr.  Juan  J.  Eodriguez,  of  Guatemala  City, 
Guatemala,  died  on  December  22,  aged  seventy- 
five  years.     Mr.   Rodriguez  for  many  years 


studied  and  collected  the  fauna  of  Guatemala, 
and  was  well  known  to  naturalists  as  the  dis- 
coverer of  many  new  and  interesting  species. 

Mr.  WHiLiAM  Marriot,  for  forty-three  years 
assistant  secretary  of  the  British  Meteorolog- 
ical Society  and  for  thirty  years  editor  of  the 
Meteorological  Record,  died  on  December  28, 
at  the  age  of  sizty-eight  years. 

Sm  Edward  Burnett  Tylor,  Hon.  D.C.L., 
M.A.,  formerly  keeper  of  the  Oxford  Univer- 
sity Museum,  professor  and  reader  in  anthro- 
pology and  professor  emeritus,  died  at  Wel- 
lington, Somerset,  on  January  2. 

Captain  F.  C.  Selous,  known  for  his  zoo- 
logical explorations  in  Africa,  has  been  killed 
in  action  in  East  Africa,  aged  sixty-five  years. 

Sir  E.  B.  Tylor,  professor  emeritus  of 
anthropology  in  the  University  of  Oxford, 
distinguished  for  his  publications  in  ethnol- 
ogy, died  on  January  2,  at  the  age  of  eighty- 
four  years. 

Dr.  J.  Little,  Regius  professor  of  physic, 
Dublin  University,  has  died  in  his  eightieth 
year. 

Dr.  B.  R.  Poppius,  the  Finnish  entomologist^ 
died  on  November  27  at  the  age  of  forty  years. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

A  BILL  has  been  introduced  into  the  state 
legislature  of  Arkansas  providing  a  half-mill 
tax  for  the  University  of  Arkansas.  The  bill 
has  been  recommended  by  the  trustees  of  the 
university  and  approved  by  the  governor. 

Two  industrial  fellowships  for  the  chemis- 
try of  indiarubber  have  been  established  in 
the  University  of  Akron,  provided  by  the 
Goodyear  Tire  and  Rubber  Company  and  the 
Firestone  Tire  and  Rubber  Company.  These 
fellowships  are  of  the  value  of  $300,  and  the 
holder  may  subsequently  enter  the  employ  of 
the  company. 

The  building  of  the  Hunterian  Laboratory 
of  the  Johns  Hopkins  Medical  School,  com- 
pleted at  the  cost  of  $115,000,  has  now  been 
opened.  According  to  the  Journal  of  the  Amer- 
ican Medical  Association,  the  building  is  con- 
nected by  tunnels  with  the  medical  school  and 
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the  physiological  building.  On  the  first  floor 
are  the  medical  library  and  the  department 
of  art  as  applied  to  medicine.  Work  at  the 
laboratory  is  directed  by  a  conamittee  of  pro- 
fessors and  instructors  of  the  medical  school. 
Dr.  Milton  C.  Winternitz  is  chairman  of  the 
conunittee,  and  has  a  laboratory  on  the  fourth 
floor.  The  second  floor  has  been  leased  to  the 
Carnegie  Embryological  Institute.  The  third 
floor  will  be  devoted  to  work  in  clinical  medi- 
cine and  children's  diseases  and  the  fourth 
floor  to  the  pathological  department. 


DISCUSSION  AND  CORRESPONDENCE 

NOTICE    OP    POSSIBLE    SUSPENSION    OP    THE 

RULES  OP  NOMENCLATURE  IN  THE  CASES 

OP    HOLOTHURIA    1758   VS.   PHYSALIA 

1801,  AND  BOHADSCHIA   1833  VS. 

HOLOTHURIA  179Z 

In  accordance  with  the  requirements  pre- 
scribed by  the  International  Congress  of  Zool- 
ogy, notice  to  the  zoological  profession  is 
hereby  given  that  on  or  about  October  1, 1917, 
the  undesigned  proposes  to  recommend  to  the 
International  Commission  on  Zoological 
Nomenclature  that  the  rules  be  suspended  in 
the  following  cases : 

Holothuria  Linn.,  1758  (type  phy salts),  vs. 
PhysaZia  Lamarck,  1801  (type  pelagica).  The 
effect  of  suspension  will  be  to  retain  Physalta 
as  generic  name  for  the  Portugese  man  of  war. 

Bohadschia  Jaeger,  1833,  vs.  Holothuria 
Bruguidre,  1791.  The  effect  of  the  suspension 
will  be  to  retain  Holothuria  for  the  sea  cu- 
cumbers. 

The  motion  for  suspension  includes  the  fol- 
lowing points: 

1.  Suspend  the  rules  in  the  case  of  the  generic 

names  in  question;  ' 

2.  Permanently  reject  Holothuria  1758,  type 

physalis; 
8.  Validate  Physalta  1801,  type  pelagica  (syn. 

physalis  1758); 
i.  Accept  Holothuria   as   dating   from  Bru- 

guidre,    1791,    despite   the   existence   of 

Holothuria  1758  (if  rejected) ; 
5.  Said  suspension  is  not  to  be  construed  as 

invalidating  any  specific  name. 
The  grounds  advanced  for  susi>ension  will  be : 
(a)  A  strict  application  of  the  rules  in  these 


cases  will  result  in  greats  confusion  than  uni- 
formity, because 

(h)  The  cases  involve  a  transfer  of  generic 
names,  almost  universally  accepted  in  the 
sense  given  above  since  1791  (for  Holothuria) 
and  since  1801  (for  Physalia),  to  genera  in 
other  groups  in  connection  with  which  they 
have  been  used  by  only  a  very  few  authors 
during  more  than  100  years. 

The  undersigned  cordially  invites  zoologists 
to  communicate,  not  later  than  September  1, 
1917,  to  him  or  to  any  other  member  of  the 
commission,  either  their  approval  or  disap- 
proval of  the  proposed  action. 

C.  W.  Stilbs, 
Secretary  to  Commission 

DO  THE  POWLBR'S  TOAD  AND  THE  AMERICAN 
TOAD  INTERBREED? 

NoTiNO  a  communication  under  ''  Discussion 
and  Correspondence  "  on  pages  463  and  464,  of 
the  September  29,  1916,  issue  of  Science,  as 
regards  the  song  of  Bufo  fowleri  Putn.,  I 
would  say  that  in  over  fifteen  years  of  experi- 
ence as  observer  and  student  of  Amphibians, 
I  have  never  been  able  positively  to  trace  the 
clear,  trilled  song,  lasting  from  10  to  30  sec- 
onds, to  any  but  the  American  toad,  Bufo 
amerieanus  Le  Conte.  In  any  large  collection 
of  both  species,  where  both  occur  together, 
there  are  individuals  which  seem  to  combine 
the  external  characteristics  of  both  species. 
In  the  study  collection  of  the  American  Mu- 
seum of  Natural  History,  New  York  City, 
there  are,  for  instance,  a  number  of  toads 
which  at  first  glance  would  be  identified  as 
Bufo  amerieanus.  They  have  the  large  kidney- 
shaped  parotoids,  divergent  cranial  crests, 
spotted  belly  of  B.  amerieanus,  but  also  the 
short,  abrupt  profile,  proportionally  narrow 
head,  and  much  finer  texture  of  skin,  especially 
that  of  the  belly,  of  B.  fowleri.  The  color 
pattern  alone  can  not  always  be  relied  ui)on,  as 
B.  amerieanus  often  has  the  narrow  median 
pale  line,  the  distinct  black  spots  arranged  in 
longitudinal  rows,  sometimes  confluent,  and 
the  peculiar  gpreenish  g^ray  ground  color,  of 
B.  fowleri,  and  vice  versa,  B.  fowleri  has 
sometimes  the  reddish  brown  ground  color, 
with  indistinct  vertebral  streak  and  but  few 
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scattered  black  spots  and  spotted  undersides  of 
B.  americanus.  All  this,  in  conjunction  with 
Mr.  H.  A.  Allard's  notes  and  observations, 
would  lead  one  to  believe  that  both  species  are 
closely  related,  and  that  th^  possibly  inter- 
breed occasionally,  these  forms  with  the  char- 
acteristic marks,  etc.,  of  both  species  represent- 
ing the  hybrids. 

In  conclusion  I  will  state  that  the  typical 
B.  americanus  and  the  typical  B.  fowUri  differ 
in  the  following  characters,  based  on  examina- 
tion of  hundreds  of  specimens,  covering  a  pe- 
riod of  ten  or  more  years : 

Bufo  amerieaniu  Le  Conte 

1.  Head  broad,  profile  sloping  towards  tip  of  snout. 

2.  Cranial  crests  always  diverging  from  the  nos- 

trils. 

3.  Skin  covered  with  comparatively  large  round 

warts,  often  arranged  in  rows  or  groups,  the 
former  on  the  back,  the  latter  on  hind  limbs. 
The  undersides  are  more  or  less  granular. 
The  larger  warts  often  have  spiny  tips,  espe- 
cially in  large  females. 

4.  The  legs  are  stout,  and  moderately  long,  the 

foot  large  and  thick,  the  fingers  rather  short 
and  thick. 

Bufo  fowleri  Putnam 

1.  Head    narrow,    very    thick,    profile    abruptly 

rounded  towards  the  tip  of  the  snout. 

2.  Cranial  crests  sometimes  parallel,  often  fused  in 

the  midline,  forming  a  distinct  lump  between 
the  eyes.    This  never  occurs  in  B.  americantta. 

3.  Skin   finely   granular   above,   with   groups    of 

larger  warts.  These  warts  are  never  spiny  in 
this  species.  The  under  sides  are  either  very 
finely  granular  or  entirely  smooth. 

4.  The  legs  are  longer,  in  proportion  to  the  body, 

than  of  B.  americanus,  the  foot  is  rather 
delicate,  fingers  and  toes  are  long  and  slender. 

RiOHARD  DbOKERT 

N.  Y.  Zoological  Park, 
New  York  City 

THB  POPULAR   NAMES  OP   NORTH   AMERICAN 

PLANTS 

To  THE  Editor  of  Soknoe:  In  the  course  of 
our  work  here,  considerable  numbers  of  plants 
are  frequently  sent  in  by  teachers  to  be  named, 
and  doubtless  many  similar  requests  for  in- 
formation are  received  by  the  officers  of  the 
provincial  governments  and   the  ezi>eriment 


stations  throughout  the  TTnited  States.  In 
plying  to  such  enquiries  the  Latin  name  of  the 
species  is  always  given  and*  the  English  name 
where  such  exists.  It  is  clear,  however,  that 
pupils  in  the  public  schools,  as  well  as  many 
of  their  teachers,  do  not  and  can  not  reason- 
ably be  expected  to  take  any  interest  in  or  to 
remember  the  Latin  names  of  plants.  This 
being  so,  it  is  highly  desirable  that  every  spe- 
cies of  plant  inhabiting  the  United  States  or 
Oanada  should  have  an  English  name.  It  is 
further  desirable  that  the  name  should  not  be  a 
local  one,  but  should  be  applicable  to  the  plant 
wherever  it  is  found,  from  the  Atlantic  to  the 
Pacific  ocean.  If  possible,  the  name  should  be 
such  as  to  distinguish  the  plant  from  allied 
species,  the  name  being  based  on  some  struc- 
tural character  such  as  height,  hairiness,  color 
of  flowers,  etc;  or  on  the  habitat,  such  as 
marsh,  moimtain,  wood,  etc.;  or  on  its  use  in 
the  service  of  man,  Indian  names  when  such 
exist  being  adopted. 

Where  different  genera  have  the  same  Eng- 
lish name,  some  qualifying  word  will  be  spe- 
cially necessary.  For  example,  fireweedmay 
mean  either  Erechtiica  hieracifolia  Kaf.,  or 
EpUohiutn  angustifoKum  L.  This  ambiguity 
would  be  removed  by  calling  the  former  white 
fireweed  and  the  latter  purple  flreweed. 

In  order  that  each  species  of  plant  may  have 
an  English  name,  it  would  be  necessary  to 
draw  up  a  list  of  the  species  inhabiting  the 
United  States  and  Canada,  and  it  seems  to  the 
present  writer  that  in  drawing  up  such  a  list 
a  very  wide  interpretation  should  be  given  to 
the  meaning  of  the  term  species.  At  the  pres- 
ent rate  of  progress,  it  will  be  many  years  be- 
fore the  "  North  American  Flora  " — ^the  stand- 
ard work  on  the  subject  for  this  continent — 
will  be  completed,  and  discussion  as  to  the  lim- 
its of  so-called  species  may  be  expected  to  con- 
tinue for  a  much  longer  i)eriod.  Consequently, 
a  provisional  list  should  be  issued,  no  attempt 
being  made  to  define  the  limits  of  a  species 
in  too  critical  a  manner,  the  popular  English 
names  not  being  suited  for  such  fine  distinc- 
tions. The  common  English  name  should  be 
applied  to  aggregate  rather  than  segregate 
species.    For  example,  pipsissewa  or  prince's 
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pine  shoTild  be  r^:aTded  as  applicable  to  either 
Ohimaphila  carymhosa  Purtab.,  or  0.  ocdden" 
talis  Bydb.y  the  two  epeciea  into  which  0.  tim- 
heUaia  Nutt  has  been  split  up  in  the  *'  North 
American  Flora.*' 

There  is,  of  coursey  room  for  discussion  as 
to  the  best  method  of  procedure  to  adopt. 
Kany  botanists — especially  those  who  are 
never  called  on  to  name  plants  for  the  general 
public — are  quite  satisfied  with  the  Latin 
names  alone,  and  from  them  in  all  probability 
no  assistance  can  be  expected  in  devising  Eng- 
lish names.  The  subject  is  one  that  might  well 
be  discussed  at  some  conference  of  American 
botanists,    as    it   mainly    concerns    ourselves 

alona  J.  Adams 

Central  EzpzaniXNTAL  Farm, 
Ottawa,  Canada, 
November  21,  1916 

PROPULSION    BY    SURFACE   TENSION 

To  THE  Editor  of  Science:  In  November, 
1911,  I  described  in  your  columns  a  little 
motor  boat  which  I  supposed  to  be  novel.  A 
wooden  boat  only  a  couple  of  inches  long, 
was  provided  with  a  stem  consisting  of  a  slab 
of  soap,  and  when  placed  on  clean  still  water 
moved  about  with  noticeable  rapidity. 

I  have  just  learned  that  M.  Henri  Devauz 
constructed  an  absolutely  equivalent  craft 
many  years  ago  (La  Nature,  April  21,  1888). 
His  boat  was  made  of  tinfoil  and  the  '^pro- 
peller" was  a  scrap  of  camphor  attached  to 
the  stem. 

Pray  allow  me  to  tender  to  M.  Devauz  my 
apol(^e8  and  compliments. 

George  F.  Becker 


SCIENTIFIC  BOOKS 

A  ByloiD  Factor  Tdbh  of  the  First  Twelve 
Thousand  Numbers,     By  Hsnrt  Walter 
Stager.    Oamegie  Institution  of  Washing- 
ton, 1916.    Pp.  xii  +  119. 
Dr.  Stager's  tables  are  intended  to  furnish 
the  possible  number  of  Sylow  subgroups  for 
all  groups  whose  order  does  not  exceed  12,000. 
For  every  number  within  that  limit  are  listed 
all    the    divisors    which    are    of    the    form 
p(hp  + 1),  where  p  is  a  prime  greater  than  2 


and  h  is  greater  than  zero.  In  determining 
the  possible  number  of  Sylow  subgroups  such 
divisors  must  be  known  before  further  meth- 
ods are  applicable.  Thus  from  the  table  we 
leam  that  1,080  is  divisible  by  8(lX3-f  1), 
8(3X3  +  1),  8(13X3  +  1),  6(1X6  +  1), 
6(7X6  +  1)  and  6(43X6  +  1).  From  these 
results  we  know  that  for  a  group  of  order 
1,080  there  may  be  1,  4,  10  or  40  subgroups  of 
order  3*  and  1,  6,  36  or  286  subgroups  of  order 
6.  The  exact  number  is  to  be  determined  by 
other  principles  of  group  theory.  The  table 
also  gives  the  expression  of  each  number  up 
to  that  limit  as  products  of  powers  of  primes. 

The  making  of  tables,  a  tedious  and  appar- 
ently mechanical  task,  is  of  the  highest  imx)or- 
tance  in  all  branches  of  science.  It  is  likely 
that  more  fundamental  theorems  have  been 
discovered  by  the  examination  of  listed  results 
than  by  any  other  means.  This  is  certainly 
true  in  the  theory  of  nimibers,  and  it  is  pos- 
sible that  workers  in  the  theory  of  groups  have 
not  made  enough  use  of  this  method  of  inves- 
tigation. The  construction  of  tables  for  the 
theory  of  groups  is  especially  difficult  on  ac- 
count of  the  great  complexity  of  the  material. 
Only  brief  tables  have  hitherto  been  undwr- 
taken  and  it  is  to  be  hoped  that  Dr.  Stager's 
work  in  this  direction  may  be  the  beginning 
of  a  systematic  campaign  in  this  important 
field. 

The  construction  of  an  extensive  table  al- 
most always  brings  to  light  hidden  relations, 
suggesting  new  theorems  for  investigation. 
In  Dr.  Stager's  table  certain  numbers  are 
noted  which  have  no  divisors  of  the  sort  indi- 
cated above.  Such  nimibers  seem  to  resemble 
primes  in  many  ways,  and  in  particular  their 
"curve  of  frequency"  seems  to  run  roughly 
parallel  to  the  corresponding  curve  for  primes. 
Dr.  Stager  has  made  a  study  of  these  numbers, 
and  has  added  a  list  of  them  up  to  the  limit 
of  his  table. 

The  author  is  to  be  congratulated  upon  the 
completion  of  so  important  and  formidable  a 
piece  of  work.  While  the  reviewer  has,  of 
course,  not  checked  over  any  part  of  the  table 
he  has  the  utmost  confidence  in  the  accuracy 
of  the  list.    The  printing  has  been  done  by  the 


116 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1153 


photographic  methods  employed  by  the  Oar- 
negie  Institution  in  the  publication  of  the 
Factor  Tables  and  the  List  of  Primes.  Both 
the  author  and  the  publishers  deserve  the  grati- 
tude of  every  lover  of  science  in  putting  in 
the  hands  of  mathematicians  results  of  such 
permanent  valua  D.  N.  Lbhmeb 

TJnivxbsitt  or  Calitosnia 

Feeding  the  Family.    By  Mart  Swartz  Boss. 

New  York :  The  Macmillan  Company,  1916. 

Pp.  xvii  +  449,  illustrated. 

Many  factors  contribute  to  the  welcome 
such  a  book  as  this  will  doubtless  receive. 
World  conditions  are  forcing  a  searching  anal- 
ysis of  food  supplies.  Any  discussion  of  the 
subject,  however,  whether  for  the  purpose  of 
conserving  existing  supplies  by  reducing  waste 
or  of  increasing  the  supply  by  stimulating 
production,  must  be  based  on  an  understanding 
of  the  relation  between  food  materials  and 
bodily  needs,  for  the  food  requirement  of  10,- 
000,000  families  is  but  a  simple  multiple  of 
the  food  requirement  of  one  family.  There  is 
a  growing  disposition,  too,  among  those  who 
set  for  themselves  serious  tasks  in  life  to  be 
restive  under  small  ailments  which  curtail 
working  hours  and  reduce  efficiency.  There  is 
a  demand,  therefore,  for  a  working  knowledge 
of  personal  hygiene,  including  simple,  rational, 
well-founded  rules  for  eating.  At  the  same 
time  great  new  avenues  for  instruction  are 
openihg  and  home  economics,  including  the 
subject  of  foods,  is  being  introduced  in  places 
undreamed  of  a  few  years  ago.  It  has  been 
made  part  of  the  instruction  in  universities 
and  primary  schools  and  is  being  taught  in 
remote  mountain  regions  by  extension  methods 
and  in  crowded  city  tenements  by  visiting 
housekeepers.  This  is  creating  a  demand 
among  instructors  for  reliable  handbooks.  At 
the  same  time  it  is  creating  a  great  body  of 
intelligent  housekeepers  in  private  homes  and 
in  public  institutions  who  are  ready  and  anx- 
ious to  make  those  fine  adjustments  between 
food  supplies  and  family  needs  without  which 
nation-wide  or  world-wide  campaigns  for  the 
conservation  of  food  must  be  largely  ineffec- 
tive. 


Those  who  approach  the  subject  most  intel- 
ligently often  find  that  th^  must  use  one 
language — ^that  of  calories  and  protein — ^in 
discussing  bodily  needs,  and  another— that  of 
bread  and  butter,  or  bacon  and  eggs — in  plan- 
ning meals  or  in  buying  food.  Only  the  for- 
tunate few  who,  of  course,  include  the  writer 
of  the  book,  use  both  languages  with  equal 
facility.  Most  people  need  two-part  diction- 
aries of  food,  by  means  of  which  they  can 
change  from  the  language  of  calories  and  pro- 
tein to  the  language  of  bread  and  butter,  and 
back  again,  if  necessary.  Such  dictionaries 
are,  to  be  sure,  not  entirely  new.  Many  books 
have  given  100-calorie  portions  in  terms  of 
common  food  materials  and  have  recorded  in 
convenient  form  the  food  values  of  many  com- 
mon dishes.  Years  ago  Mrs.  Richards  put 
much  of  this  material  into  chart  form  for  use 
in  the  kitchen.  The  time,  however,  was  not 
ripe  then  for  such  information  and  the  plans 
were  never  much  elaborated.  Now  to  meet 
new  needs  Mrs.  Hose  has  presented  a  large 
number  of  carefully  worked-out  tables,  the 
fruit  of  years  of  study  and  of  teaching.  By 
use  of  them  the  reader  finds  not  only  the 
weight,  but  also  the  volume,  of  common  foods 
that  it  requires  to  furnish  a  definite  amount 
of  nourishment.  We  find,  for  example,  not 
only  that  it  requires  2}  ounces  of  creamed  salt 
codfish,  made  after  a  recipe  given  in  the  book, 
to  provide  100  calories  of  energy  and  that  32 
of  the  calories  would  be  supplied  by  protein, 
but  also,  what  is  of  even  greater  value  to  the 
housekeeper,  that  this  amount  would  measure 
about  one-half  of  a  cup.  Again  we  find  that  a 
familiar  recipe  for  cottage  pudding  would 
make  two  loaves,  6  by  4  by  1}  inches  in  size; 
that  it  would  weigh  24.3  ounces;  that  it  would 
supply  2,100  calories;  and  that  a  100-calorie 
portion  would  be  a  slice  1}  by  2  by  2}  inches 
in  size.  In  general,  every  provision  is  made 
for  adjusting  food  supply  *to  food  requirement. 

The  food  requirements  of  i>ersons  of  differ- 
ent ages  and  occupation  are  carefully  pre- 
sented, and  family  dietaries  are  worked  out 

The  subject  of  prices  is  subordinated  to  that 
of  food  values.  This  is  fortunate,  for  food 
values  are  permanent  while  prices  fluctuate 
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with  seasons  or  years  or  markets.  It  is  often 
necessary  for  the  sake  of  clearness  of  presenta- 
tion to  deal  with  prices,  but  the  general  futility 
of  doing  so  is  demonstrated  by  the  fact  that 
even  at  the  moment  when  this  book  was  pub- 
lished prices  differed  widely  from  those  re- 
ported in  the  chapters  on  the  cost  of  food. 
This  shows  the  need  of  thorough  education  in 
food  values  and  we  might  almost  say  of  train- 
ing in  arithmetic,  which  will  enable  one  to 
see  the  money  relations  of  food  for  oneself 
and  to  compare  costs  as  prices  change. 

The  important  but  often  neglected  subject 
of  food  prejudices  is  most  happily  treated  in 
"Food  for  Children  Eight  to  Twelve  Years 
Old." 

As  Mrs.  Hose  points  out,  '*  only  a  few  well- 
chosen  dishes  need  be  offered  at  any  one  meal, 
but  a  tendency  to  choose  a  single  dish  for  a 
meal  and  refuse  everything  else  should  be  dis- 
couraged. In  adult  life  a  well-balanced  diet 
demands  more  kinds  of  food  than  in  child- 
hood, when  such  a  variety  of  elements  is  sup- 
plied by  milk  alone,  and  it  is  a  great  advan- 
tage to  have  been  so  trained  as  to  be  able  to 
take  these  in  all  sorts  of  forms.  Most  adults 
eat  in  groups  and  pronounced  individual  likes 
and  dislikes  have  great  economic  and  social,  if 
not  always  physiological,  disadvantages.  Half 
the  problems  of  the  food  provider  arise,  not 
from  the  difficulty  of  securing  wholesome  food 
to  make  a  well-balanced  ration,  but  from  the 
necessity  of  remembering  that  .  .  .  [individ- 
ual tastes  vary].  Youth  is  the  time  to  culti- 
vate respect  for  all  natural  foods  as  a  means  to 
physical  and  mental  efficiency,  and  not  merely 
as  ticklers  of  the  palate.  .  .  .  Most  food  aver- 
sions are  acquired  in  early  life  when  the  sensi- 
bilities are  keenest.  An  accident  at  the  table 
with  humiliating  consequences,  an  unpleasant 
association  of  a  food  with  illness,  a  comparison 
with  something  disagreeable,  may  cause  repug- 
nance lasting  for  years.  Such  aversions,  once 
acquired,  call  for  patience  and  tact  and  may 
never  be  completely  overcome.  ...  It  is  worth 
while  to  take  thought  as  to  how  to  keep  chil- 
dren's attitude  toward  their  food  rational." 

0.  F.  Langworthy 


RECENT  PROGRESS  IN 
PALEONTOLOGY 

Invertehratea. — Owing  to  disturbed  inter- 
national conditions,  the  nimiber  of  foreign 
contributions  to  the  literature  of  paleontology 
is  almost  negligible.  In  this  country  the  most 
important  work  on  the  invertebrate  division 
of  the  science  is  contained  in  the  two  volumes 
on  the  Upper  Cretaceous  of  Maryland,  pub- 
lished by  the  geological  sTirvey  of  that  state. 
It  is  illustrated  by  a  handsome  series  of  plates. 

Dr.  0.  D.  Walcott,  in  continuation  of  his 
studies  of  Cambrian  geology  and  paleontology, 
has  published  the  third  of  a  series  of  papers 
that  bears  the  title  of  '^  Cambrian  Trilobites  " 
(SmUhson.  Misc.  CoU.,  Pub.  No.  2420).  It  is 
accompanied  by  23  excellent  plates.  In  the 
Proceedings  of  the  U.  8.  National  Museum 
Professor  T.  D.  A.  Cockerell  has  two  papers  on 
American  and  British  fossil  insects.  In  Bul- 
letin 96  of  the  same  institution  Dr.  R.  S. 
Bassler  and  Ferdinand  Canu  have  published 
a  ''  Synopsis  of  American  Early  Tertiary 
Cheilostome  Bryozoa."  Dr.  A.  F.  Foerste  is 
author  of  an  important  memoir  on  the  Upper 
Ordovician  formations  in  Ontario  and  Quebec, 
published  by  the  Canadian  Geological  Survey. 
Some  new  Silurian  brachiopods  from  Maine 
are  made  known  by  H.  S.  Williams,  and  new 
Oligocene  mollusks  from  G^rgia  are  described 
by  W.  H.  Dall,  both  papers  contained  in  the 
Proceedings  of  the  U.  8.  National  Museum, 

Fishes. — Some  new  anatomical  features  re- 
garding the  peculiar  arthrodiran  genus  Homo- 
steus  are  described  by  Dr.  A.  S.  Woodward  in 
the  Journal  of  the  Torquay  Natural  History 
8ociety.  New  investigations  on  British  Paleo- 
zoic ganoids  and  lung-fishes  have  been  con- 
ducted by  Dr.  D.  M.  S.  Watson  and  Henry 
Day  (Mem.  and  Proc.  Manchester  Lit.  and 
Phil.  8oc.,  Vol.  60,  pt.  1),  and  the  latter  author 
has  also  issued  a  note  on  the  parasphenoid  of 
a  Pakeoniscid  (Ann.  Mag.  Nat.  Hist.,  Yol.  16, 
pp.  421-434). 

The  remarkable  spirally  coiled  dental  organs 
of  Helicoprion,  from  the  Permian  of  Russia, 
form  the  subject  of  two  communications  by  A. 
Karpinsky,  the  original  discoverer  of  these  re- 
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mains.  A  new  species^  R,  clerci,  is  described 
by  him  from  the  Artinsk  beds.  The  reference 
of  this  genus  to  the  Cestraciont  group  of 
sharks  seems  now  fully  warranted.  Dr.  A.  S. 
Woodward  (Nature,  Vol.  98,  pp.  163-164)  has 
also  discovered  evidence  which  substantiates 
the  view  that  the  segmented  structures  known 
as  Edeatus  form  the  symphysial  series  of  the 
dentition  belonging  to  Campodus-  or  Orodua- 
like  sharks. 

Italian  science  suffered  an  irreparable  loss 
in  the  death  last  April  of  Professor  Francesco 
Bassani,  of  Naples.  A  fine  tribute  to  his 
memory,  with  a  list  of  his  numerous  pai>ers 
on  fossil  fishes  and  other  subjects,  has  re- 
cently been  published  by  his  colleague  Geremia 
D'Erasmo,  and  another  by  G.  de  Lorenzo. 

Comparatively  little  has  been  added  to  our 
knowledge  of  fossil  fishes  from  North  America 
during  the  year.  Dr.  L.  M.  Lambe  has  de- 
scribed a  few  ganoids  from  the  strata  of  Lower 
Triassic  age  near  Banff,  Alberta  (Trans,  Boy* 
8oc,  Canada,  Vol.  10),  and  others  from  the 
Coal  Measures  of  Linton,  Ohio,  have  been  in- 
vestigated by  L.  Hussakof  (BuU.  Amer.  Mus. 
Nat.  Hist,  Vol.  36).  A  report  upon  the  col- 
lection of  fossil  fishes  contained  in  the  IT.  S. 
National  Museum  has  recently  been  published 
by  C.  R.  Eastman  (Proc,  U.  8.  Nat  Mu8., 
Vol.  52).  It  includes  descriptions  of  a  num- 
ber of  new  species. 

An  indispensable  reference  work  whibh 
brings  together  the  titles  of  all  publications  on 
the  subject  of  fishes,  living  and  fossil,  includ- 
ing their  anatomy,  physiology,  embryology  and 
systematic  relationships,  is  the  newly  pub- 
lished Bibliography  of  Fishes,  by  Dr.  Bashford 
Dean.  The  collection  of  the  titles  for  the 
authors'  volume  of  this  work  is  the  result  of 
twenty-five  years'  unremitting  labor.  [C.  R.  E.] 

Amphibians  and  Reptiles. — ^Dr.  R.  S. 
Moodie's  important  monograph^  on  the  Coal 
Measures  Amphibia  of  North  America  ade- 
quately summarizes  and  illustrates  the  numer- 
ous and  highly  varied  types  of  the  oldest  well- 
known  land-living  vertebrates,  which  are  first 
foreshadowed  by  a  single  footprint  from  the 
Upi)er  Devonian  of  Pennsylvania.     The  am- 

X  Carnegie  Inst.,  Washington,  1916,  Pub.  No.  238. 


phibians  of  the  Carboniferous  age  were  mostly 
swami>-living  forms  embracing  small  newt-like 
and  serpentiform  types;  there  were  also  larger 
animals  related  to  the  Labyrinthodonts  of  suc- 
ceeding ages. 

The  amphibians  and  reptiles  of  the  ''Red 
Beds"  of  Texas,  New  Mexico  and  elsewhere 
are  very  fully  discussed  in  a  monograph  by 
Professor  E.  C.  Case.'  After  describing  the 
geography  and  environments  of  Permo-Car- 
boniferous  times  the  author  gives  an  extended 
analysis  of  the  fauna,  in  which  he  discusses 
the  food  supply  and  food  habits,  as  well  as  the 
terrestrial  and  aquatic  adaptations,  of  these 
animals.  A  majority  of  the  forms  were  partly 
aquatic  and  more  or  less  raptorial  and  carniv- 
orous, but  some  fed  upon  insects,  others  upon 
moUusks,  and  others  to  some  extent  upon 
plants.  The  author  discusses  the  conflict  be- 
tween the  defensively  and  offensively  armed 
tyi)es  and  shows  that  many  of  the  amphibians 
and  reptiles  were  so  overspecialized  that  they 
became  extinct  at  the  end  of  this  period.  Two 
of  the  reptilian  families  and  one  type  of  am- 
phibians developed  excessively  long  spines  on 
the  back  which  the  author  believes  to  have 
been  useless  to  these  animals.  He  suggests 
that  owing  to  the  abundance  of  the  food  supply 
and  to  the  perfection  of  the  weapons  of  offense, 
the  surplus  vitality  thus  generated  was  used 
in  the  continued  elaboration  of  certain  struc- 
tures, which  were  possibly  useful  in  their  in- 
ception, but  finally  became  elements  of  weak- 
ness, and  led  to  the  extinction  of  the  group. 
The  monograph  is  accompanied  by  many 
restorations  of  these  animals,  by  full  faunal 
lists  and  by  a  welcome  discussion  of  the  classi- 
fication. 

Professor  S.  W.  WiUiston  also  continues  his 
investigations  of  American  Permian  verte- 
brates.' He  gives  first  a  full  description  of 
the  skull  of  Pantylus,  a  cotylosaurian  reptile 
which  retains  a  very  primitive  skull-pattern, 
and  secondly  an  invaluable  and  well-illustrated 
synoi>sis  of  the  whole  fauna  of  Permian 
amphibians  and  reptiles.     These  forms  con- 

2  Carnegie  Inst.,  Washington,  1915,  Pub.  No.  207. 
8  Contr.  WaXker  Museum,  Vol.  1,  No.  9,  pp.  165- 
236.    GhieagOi  1916. 


TXBRTTABT  2,  1917] 


SCIENCE 


119 


tmne  to  yield  many  facts  of  great  morpholog- 
ical interest  For  example^  the  author  holds 
that  the  almost  universally  accepted  view  of 
the  origin  of  the  sternum  or  hreast-bone  from 
the  fusion  of  the  distal  and  ventral  ends  of 
dorsal  ribs  in  the  mid-line  is  quite  incorrect 
and  that  the  conditions  in  the  early  vertebrates 
prove  conclusively  that  the  sternum  has  been 
derived  rather  through  the  fusion  of  the  "  ven- 
tral ribs/'  or  gastralia,  which  were  not  carti- 
laginou8>  but  dermal  bones,  arranged  orig- 
inally in  many  rows  of  small  rhomboidal  ossi- 
cles. 

Morphological  interest  is  also  predominant 
in  Mr.  D.  M.  S.  Watson's  description^  of  the 
brain-case  in  Eryops  and  other  Permian  typos 
which  had  an  extremely  low  and  primitive 
type  of  brain  and  inner  ear.  "New  Permian 
amphibians  and  reptiles  of  South  Africa  are 
described  in  a  series  of  papers  from  the  Trans- 
vaal Museum  by  Dr.  Van  Hoepen,'  and  from 
the  South  African  Museum  by  Mr.  S.  H. 
Haughton.*  The  amphibians  include  most  of 
the  groups  found  also  in  the  Permian  of  North 
America.  Myriodon  and  Rhinesuchua,  which 
are  allied  to  the  American  Eryops,  are  repre- 
sented by  nearly  complete  skeletons. 

Lieutenant  E.  Broom  continues  his  descrip- 
tion^ of  South  African  Triassic  amphibian 
specimens  in  the  British  MuseunL  He  also 
describes  several  new  anomodont  reptiles. 

Two  thecodont  reptiles  of  South  Africa  are 
described,  respectively,  by  Dr.  Van  Hoepen" 
and  Mr.  Haughton.*  Of  these  SphenosuchiAs 
is  a  primitive  reptile  remotely  allied  to  the  an- 
cestors of  the  Phytosaurs,  Dinosaurs  and  other 
reptiles  with  two  temporal  arches. 

Several  new  Phytosaurs  of  the  Trias  of 
Texas  and  adjoining  states  are  described  by 
M.  G.  MehL*®    Of  these  long-snouted,  gaval- 

^Bua.  Amer,  Mus,  Nat,  Hist.,  Vol.  35,  pp.  611- 
636. 

*Ann,  Transvaal  Miu.,  YoL  5,  No.  2,  pp.  125- 
149. 

*Ann,  South  African  Mus.,  Vol.  12,  p.  65. 

7  Proe.  Zool.  Boo.  London,  1916,  pp.  355-368. 

s  Ann.  Transvaal  Mus.,  YoL  5,  No.  1,  p.  83. 

•  Ibid.,  p.  98. 

^^BvU.  Vniv.  Olclahoma,  Ser.  5,  pp.  5  and  26; 
Jour.  Oeol.,  Yol.  23,  No.  2,  Pob.-March. 


like  forms,  Machasroprosopus  and  Angisti- 
rhinus  are  represented  by  very  good  skulls. 
The  same  author  has  discovered  an  ancestor 
of  the  South  American  caiman  in  the  Oligo- 
cene  of  South  Dakota.*^ 

Among  the  sauropod  dinosaurs,  Dr.  Hol- 
land^* has  briefly  described  a  new  species, 
Apatosarus  louiscB,  discovered  in  the  gn^eat 
quarry  near  Jensen,  Utah,  from  which  the  Car- 
negie Museum  has  recovered  a  very  impor- 
tant series  of  dinosaur  skeletons. 

Mr.  Bamum  Brown  continues  his  descrip- 
tions^' of  the  varied  dinosaur  fauna  of  the 
Cretaceous  of  Alberta,  describing  several  new 
types  of  duck-bill  dinosaurs,  one  of  which  is 
ancestral  to  the  crested  dinosaur  Saurolophus. 
The  same  author  describes  a  remarkably  well- 
preserved  skeleton  of  another  crested  dinosaur 
which  had  a  high  skull  crest  resembling  that 
of  a  cassowary.  Some  notes  on  the  marine 
Triassic  reptilian  fauna  of  Spitzbergen  are  con- 
tributed by  Carl  Wiman  in  a  paper  recently 
published  by  the  University  of  California.** 
[W.  K  Q.] 

Birds. — ^A  preliminary  notice  of  a  nearly 
complete  skeleton  of  a  gigantic  fossil  bird 
allied  to  Diatryma  from  the  Lower  Eocene  is 
contributed  by  W.  D.  Matthew  to  the  American 
Museum  Journal  for  November  of  this  year. 
It  was  a  contemporary  of  the  well-known 
four-toed  horse  Eohippus  and  comes  from  the 
same  formation  in  Wyoming.  It  equalled  the 
moas  of  New  Zealand  in  bulk,  but  had  a  gi- 
gantic head  with  enormous  compressed  beak 
like  the  South  American  fossil  bird  Phoro- 
rhachos.  A  further  description  of  this  re- 
markable creature,  together  with  its  probable 
relations  to  other  extindt  avian  groups,  was 
presented  by  Dr.  Matthew  and  Mr.  Granger 
before  the  December  meeting  of  the  Paleonto- 
logical  Society. 

Dr.  R.  W.  Shuf  eldt  has  reviewed  our  knowl- 
edge of  the  primitive  Eocene  genus  OaUinu- 
loideSj  and  describes   a  new  anserine  form, 

11  Jour.  Geol.,  Yol.  24,  No.  1,  Jan.-Feb.,  p.  47. 

12  Ann.  Carnegie  Mus.,  Yol.  10,  pp.  143-145. 

IS  Bull.  Amer.  Mus.  Nat.  Hist.,  YoL  35,  pp.  709- 
716.    Ibid.,  pp.  701-708. 
i^Bull.  Dept.  Oeol,  Yol.  10,  No.  6. 
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PdlcBOchendides,  from  the  Miocene  of  South 
Carolina.^*  He  also  contributes  an  extensive 
account  of  fossil  birds'  eggs-^*    [C.  R  E.] 

Mammals. — ^Dr.  W.  K.  Gr^ory*'  has  con- 
tinued his  researches  upon  the  evolution  of  the 
Primates.  In  a  preliminary  discussion  of  the 
theory  of  trituberculy,  he  shows  that  the  tri- 
tubercular  molar  is  the  primitive  type  for  Pri- 
piates  as  for  other  Mammalia,  and  discusses 
the  origin  of  this  type  of  tooth.  He  then  re- 
views critically  what  is  known  of  fossil  An- 
thropoidea  and  discusses  their  relationships  to 
man  and  to  the  existing  anthropoid  apes.  The 
shortening  of  the  face  and  reduction  of  the 
front  teeth  in  man  he  regards  as  an  adapta- 
tion mainly  to  predaceous  habits  and  a  car- 
nivorous diet  replacing  the  primitive  fruit- 
eating  adaptation  of  his  anthropoid  ancestors. 
This  is  necessarily  associated  with  the  exclu- 
sive use  of  the  hands  and  of  weapons  for  at- 
tacking and  dividing  the  prey,  in  contrast  with 
the  use  of  the  teeth  for  those  purposes  among 
the  Gamivora. 

In  his  discussion  of  the  phylogeny  Dr. 
Gregory  combats  strongly  the  tendency  of  sev- 
eral recent  authors  to  carry  the  divergence  be- 
tween the  hmnan  and  anthropoid  stems  far 
back  into  geologic  time.  He  considers  ''that 
the  Upper  Miocene  ancestors  of  the  HominidBd 
were  at  least  very  closely  akin  to  the  Upper 
Miocene  common  ancestors  of  the  chimpanzee 
and  gorilla,  and  that  they  were  in  fact  heavy- 
jawed,  stout-limbed,  tailless  and  semi-erect 
anthroi>oid  Oatarrhine,  with  quadritubercular 
second  and  third  ux>per  molars  and  Sivapithe- 
cus'like  lower  molars."  ITor  does  he  regard 
the  Neanderthal  man  as  wholly  excluded  from 
the  direct  ancestry  of  the  higher  races.  Dr. 
Gregory's  paper  is  a  notable  contribution  to 
the  literature  dealing  with  the  ancestry  of 
man. 

Of  high  importance  likewise  is  Stehlin's  re- 
vision of  the  Eocene  Primates  of  Europe,^' 

IB  Oeol.  Mag.,  Vol.  3,  August,  pp.  343-347. 

i«  The  Emu,  Vol.  16,  pp.  80-91. 

17  BM.  Amer.  Mus.  Nat.  Hist.,  Vol.  35,  pp.  239- 
355. 

i^Ahh.  Sehweis.  PaUBont.  GeselL,  1916,  Vol.  41, 
pp.  1299-1552,  2  pis.  and  82  text  figs. 


now  completed.  The  author  gives  an  extended 
and  well-illustrated  description  of  the  genera 
hitherto  known,  and  adds  a  number  of  new 
forms,  the  most  interesting  of  which  are  the 
Chiromyoidea,  resembling  the  modem  aye-aye 
(Chiromys)  in  the  rodent-like  front  teeth,  and 
in  the  author's  opinion  related  to  this  group  of 
lemurs.  All  of  the  Primates  of  the  European 
Eocene  are  in  the  lemuroid  stage  of  evolution, 
but  their  more  exact  affinities  are  regarded  as 
very  doubtful. 

Dr.  QeoTge  F.  Kunz's  new  book,  "  Ivory  and 
the  Elephant,"  includes  a  very  full  and  inter- 
esting compilation  of  what  is  known  concern- 
ing fossil  proboscideans  and  the  evolutionary 
history  of  the  order,  especially  as  to  recent 
discoveries  and  opinions. 

The  discovery  of  Eocene  Mammalia  in 
Burma  by  Pilgrim  and  Cotter^*  is  of  great  in- 
terest as  affording  the  first  direct  evidence 
upon  the  early  Tertiary  Mammalia  of  Asia. 
The  bulk  of  the  fauna  consists  of  primitive 
anthracotheree  which  may  well  be  regarded  as 
representing  die  ancestral  group  from  which 
the  ruminants  are  derived.  This  confirms  the 
forecasts  of  Stehlin,  Matthew  and  others  as  to 
the  place  of  origin  of  the  ruminants. 

Mr.  H.  E.  Anthony's  discovery  of  numerous 
well-preserved  fossil  mammals  in  a  cave  in 
Porto  Bico'^  is  of  remarkable  interest.  The 
fauna  thus  far  found  consists  of  a  small 
ground-sloth  related  to  one  of  the  smaller 
Cuban  genera,  two  or  more  new  genera  of  ro- 
dents rather  distantly  related  to  the  South 
American  hystricomorphs,  and  an  insectivore 
of  a  wholly  new  family,  very  remotely  related 
to  the  continental  forms,  and  lizards  not  yet 
studied.  This  evidence  when  carefully  weighed 
will  have  an  important  bearing  on  the  geo- 
graphic relations  of  Porto  Rico  to  other  West 
Indian  islands  and  to  the  mainland.  As  far 
as  appears  at  present,  it  indicates  a  prolonged 
isolation  and  the  ultimate  derivation  of  the 
fauna  rather  from  Central  America  by  way 

18  Records  Oeol.  Surv.  India,  VoL  47,  pp.  42-77, 

6  pis. 

20  Annals  N.  T.  Acad.  8ci.,  Vol.  27,  pp.  193-203, 

7  pis.  See  also  Alleir,  J.  A.,  ibid.,  pp.  17-22,  4  pis. 
Later  deacriptions  covering  more  extensive  mate- 
rial in  press  at  time  of  writing. 
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of  Cuba  than  from  South  America  by  way  of 
the  Lesser  Antilles;  certainly  not  from  North 
America.  But  it  seems  doubtful  whether  any 
former  continental  connection  is  indicated,  the 
mammalian  fauma,  like  that  of  Cuba,  etc.,  be- 
ing limited  to  a  few  groups  which  can  be  ac- 
counted for  in  other  ways. 

Mr.  E.  L.  Troxell^^  describes  the  skeleton  of 
a  Pliocene  horse  which  is  in  many  respects  in- 
termediate between  the  three-toed  horses  of 
the  Miocene  and  the  true  Equua  of  the  Pleis- 
tocene. It  is  referred  to  the  genus  Pliohippua, 
but  is  much  more  complete  and  more  truly  in- 
termediate in  character  than  the  type  species 
described  many  years  ago  by  Marsh.  A  second 
and  more  complete  skeleton  has  recently  been 
discovered  in  western  Nebraska;  both  are  in 
the  American  Museum  in  New  York.  [W. 
D.  M.]  G.  R  Eastman, 

W.  K  Grkgort, 
W.  D.  Matthew 


SPECIAL  ARTICLES 

THB  RSPLBCTION   09   Y-RAYS  BY  CRYSTALS  ^ 

RuTHEBFORD  and  Andrade'  have  shown  that 
when  7-rays  fall  on  the  faces  of  crystals  at  cer- 
tain angles  regular  reflection  takes  place  as  in 
the  experiments  of  Bragg*  with  X-rays.  This 
should  show  itself  by  an  increase  of  absorp- 
tion of  the  T-rays,  and  in  the  experiments  to  be 
described  evidence  has  been  obtained  of  this 
character. 

A  fine  pencil  of  7-rays  passed  through  a 
vessel  containing  a  crystalline  substance  into 
an  ionization  chamber  where  the  ionization 
was  measured.     The  crystalline  structure  of 

^^Amer.  Jour.  8ci.,  Vol,  42,  pp.  335-348,  7  text 
flgs. 

1  This  article  was  written  in  April,  1914,  and  de- 
wribes  some  experiments  performed  in  Professor 
Sir  Ernest  Rutherford's  laboratory  at  the  TJni- 
▼ersity  of  Manchester.  At  that  time  Butherf ord 
and  Andrade  were  working  on  the  same  problem 
bj  the  more  direct  method.  While  the  results  re- 
corded in  this  paper  have  apparently  little  quanti- 
tative value,  the  general  method  of  attack  may  be 
of  fuffieient  interest  to  justify  their  publication. 

<  Butherf  ord  and  Andrade,  Phil.  Mag.,  May, 
1014,  p.  854. 

*  Bragg,  PMI.  Mag.,  May,  1914,  p.  881. 


the  absorber  was  then  destroyed  either  by 
powdering,  melting  or  by  dissolving  in  water, 
and  any  change  in  the  ionization  current  was 
measured  by  a  balance  method.  The  change 
in  the  ionization  gives  a  measure  of  the  radia- 
tion which  is  reflected  from  the  crystals  at 
such  an  angle  with  the  direction  of  the  beam 
as  not  to  enter  the  ionization  chamber.  The 
experimental  arrangement  is  shown  in  Fig.  1. 
The  small  thin  glass  crystallizing  dish  D, 
containing  the  crystals  under  investigation  was 
placed  over  a  hole  in  the  lead  block  L  so  as  to 
rest  either  directly  on  the  lead  block  or  on  an 
adjustable  iron-gauze  shelf  above  it.  The 
7-rays  from  the  source  8  passed  through  the 
crystals  and  hole,  which  was  1.2  cm.  in  diam- 
eter, and  through  a  very  thin  sheet  of  alumi- 
num foil  into  the  ionization  chamb^  A.  The 
balance  chamber  B  also  received  7-rays  from 
the  source  through  a  thick  adjustable  lead 
slit  R.  Electrodes  passing  into  A  and  B 
through  earthed  guard  rings  were  connected 
to  a  Wilson-Kaye  electroscope  E.  The  cham- 
bers A  and  B  were  hollow  brass  cylinders  15 
cm.  long  and  8  cm.  in  diameter.  They  were 
insulated  and  connected  to  — 200  volts  and 
+  200  volts,  respectively.  By  means  of  the 
key  K  the  gold  leaf  could  be  earthed  or  joined 
to  a  divided  megohm  in  series  with  a  storage 
battery  for  the  purpose  of  measuring  the  sen- 
sibility of  the  leaf.  The  leads  to  the  electro- 
scope from  the  chambers  A  and  B  were  com- 
pletely shielded  by  brass  tubing  and  lead  foil 
earth  connected,  so  that  electrostatic  effects 
were  eliminated.  The  balance  chamber  B  was 
surrounded  by  a  lead  sheet  8  mm.  thick  to 
prevent  any  soft  scattered  radiation  from 
entering  it,  and  all  connections  to  the  electro- 
scoi>e  were  shielded  as  much  as  possible  from 
direct  radiation  by  thick  blocks  of  lead.  The 
lead  block  L  was  7.5  cm.  thick,  and  for  the 
I>osition  of  the  source  used  in  most  of  the  ex- 
I)eriments  about  twenty-five  times  as  much 
ionization  was  produced  by  the  rays  i>assing 
through  the  hole  as  through  the  rest  of  the 

block. 

Owing  to  their  short  wave-lengths  the  angles 
of  reflection  for  7-rays  are  probably  small.  It 
is,  therefore,  necessary  to  use  a  small  cone  of 
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rajB  from  a  strong  source  and  to  work  at  Ugh 
sensibility.  The  aeosibility  used  in  the  dif- 
ferent experiments  was  raried  between  125 
and  60  divisions  per  volt  and  was  measured 
after  each  reading  of  the  electroscope. 

With  the  cT^stals  in  position  a  balance  was 
obtained  between  the  two  ionization  currents 
in  the  two  chambers.  Any  change  in  absorp- 
tion would  then  be  shown  by  a  corresponding 
motion  of  the  leaf  of  the  electroscope.  In 
practise  it  was  found  unwise  to  attempt  to 


ISPERIMBNT9   VTTH   POWDERED   ORrBTlLS 

The  crystallizing  dish  was  filled  with  tiie 
crystals  of  a  giveo  material  and  placed  as 
shown  in  Fig.  1.  The  lead  slit  was  then  ad- 
justed until  a  small  leak  was  observed  in  the 
electroscope  and  the  average  of  a  number  of 
readings  taken.  The  crystals  were  then  re- 
duced to  a  fine  powder  in  a  mortar  and  this 
powder  pressed  down  in  the  dish  to  produce  the 
same  tbicknees  of  layer  as  in  crystal  form. 
The  leek  was  then  read  as  before. 

TS 


adjust  the  balance  v^y  accurately  when  using 
strong  7-ray  sources,  since  email  fluctuations 
appeared  in  the  movement  of  the  leaf,  possibly 
due  to  the  Scbweidler  effect. 


A  decrease  in  absorption  corresponding  to  a 
diminution  in  reflection  in  general  took  plaoa. 
In  most  of  the  experiments  a  14  mg.  radium 
standard  was  used  as  source  of  Y-rays.     A 
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TABLl  I 


FUMltloii  of  CmtalB 


On  lead  block, 


5  cm.  above  lead  block.. 


Leak  in  DIt.  per  Mln. 
MMC.BlMl.6X.ftCm. 


27.5^ 
30.4 
81.8 
29.8 


mean  29.9 


14.5 

13 

13 


.6) 


mean  13.9 


Leak  In  DIt.  per  Mln. 
Max.  BiM  .ft  X  .6  Cm. 


25.61 

25.5}' mean  25.6 

25.7  j 


J|§}  mean  12.9 


InDlT.pcrMln. 
Povderad 


20.4 
21 


:J} 


mean  21.1 


r.9] 
r.7[ 
^9j 


7.9 

7.7  }•  mean  7.9 

7. 


Max.  Chance  I>ue 
to  Abaorptlon 


8.8 


6.0 


Pereantageof 
Cone  Abeorbed 


2.3 


1.5 


large  number  of  tests  were  made  using  lead 
nitrate  crystals  with  7-ray  sources  varying 
from  200  to  14  millicuries  of  radium  emana- 
tion, the  source  and  crystals  being  placed  at 
different  distances  from  the  chamber  A,  The 
sensibility  of  the  electroscope  was  also  varied 
over  a  wide  range. 

Table  I.  gives  a  summary  of  the  results  ob- 
tained for  six  separate  experiments  with  lead 
nitrate. 

The  percentage  of  total  beam  absorbed  was 
obtained  by  dividing  the  total  change  in  ab- 
sorption from  crystalline  to  non-crystalline 
state  by  the  leak  due  to  the  entire  cone  of 
rays  measured  by  connecting  chamber  B  alone 
to  the  electroscope.  For  the  above  experi- 
ments in  which  a  layer  of  lead  nitrate  crystals 
8.4  cm.  thick  was  used,  with  the  14  mg.  stand- 
ard as  source  of  rays,  this  reading  was  415 
divisions  per  min. 

TABLl  n 


Material 


Lead  nitrate 

Lead  acetate 

Potaasium  sulphate . . . 
Hydrogen  potasiium 

ealphate 

PotaaB.  dichromate... 

Mercuric  bromide 

Mercury  nitrate. 


Nnm- 
ber  of 


menta 


17 
8 

4 

2 
2 

1 
1 


WeUht 

In 
OnuDoa. 


250-70.5 

196-29.2 

106 

89 
106 
124 
163 


Thlekneai 

of  Layer 

In  Cm. 


Percen- 
tage of 
Total 
Beam 
lAtMorbed 


3.4-1.2 

3.5-  .6 

2.5 

2.5 
2.5 
2.5 
2.5 


2.3-  .4 
4.8-1.0 
1.6-1.0 

.6-  .4 
.34-.26 

1.0 

1.3 


A  detailed  study  of  the  effect  was  made  using 
Y-ray  souifces  varying  from  200  to  14  milli- 
curies of  radium  emanation,  the  source  and 
crystals  being  placed  at  different  distances 
from  the  chamber  A.  The  sensibility  of  the 
electroscope  was  also  yaried  over  a  wide  range. 


Table  11.  gives  a  summary  of  results  obtained 
for  a  number  of  crystalline  materials. 

Since  the  size  of  the  crystals  differed  greatly 
and  other  conditions  of  experiment  were  not 
the  same  in  all  cases,  it  is  not  i>ossible  to  at- 
tempt any  quantitative  comparison  of  these 
results.  They  are  inserted  as  an  indication  of 
the  order  of  the  effects  observed. 

EXPERIMENTS    WITH    0RT8TALLINB    ICEHOURT 

A  more  direct  method  would  be  to  note  the 
relative  7-ray  absorption  for  some  substance 
which  could  easily  be  obtained  in  crystalline 
and  non-crystalline  states.  Water  and  mer- 
cury satisfy  these  conditions.  Owing  to  the 
large  density  of  the  latter,  it  should  produce  a 
good  deal  of  7-ray  scattering,  and  since  it  melts 
rapidly  the  sensibility  of  the  electroscope  would 
not  alter  appreciably  during  an  experiment. 
The  radiation  entering  the  balance  chamber 
was  adjusted  so  as  to  give  a  very  slow  rate  of 
leak  of  the  electroscope  for  a  given  weight  of 
mercury.  The  mercury  was  then  removed  and 
solidified  in  a  Dewar  vessel  by  the  use  of  car- 
bon-dioxide snow.  The  rates  of  leak  with  the 
solid  mercury  were  then  measured  and  obser- 
vations taken  as  melting  proceeded.  More 
than  40  separate  tests  were  made  under  widely 
varying  experimental  conditions,  but  while  the 
data  in  general  showed  a  small  decrease  in  ab- 
sorption for  the  fluid  state,  it  was  in  most 
cases  little  more  than  the  experimental  error. 
The  crystals  obtained  in  every  case  were  very 
minute. 

SOLUTION  EXPERIMENTS 

A  number  of  attempts  were  made  to  note  a 
change  in  absorption  for  lead  nitrate  entering 
into  solution.  Other  soluble  crystalline  sub- 
stances were  also  tried  including  salt,  sugar, 
etc.    A  large  crystallizing  dish  containing  600 


124 


SCIENCE 


[N.  8.  Vol.  XLV.  No.  1153 


C.C.  was  iised  nearly  filled  with,  water  and  a 
uniform  layer  of  medium-sized  crystals  placed 
on  an  iron  grauze  shelf  midway  between  the 
bottom  and  the  surface  of  the  water.  Any 
change  of  absorption  was  noted  as  the  crystals 
went  into  solution.  Slight  changes  took  place 
as  the  material  dissolved  and  went  to  the  bot- 
tom, yet  after  a  thorough  stirring  when  solu- 
tion was  complete  the  readings  of  the  electro- 
scope returned  to  almost  the  initial  value.  A 
small  decrease  in  absorption  was  noted,  how- 
ever, in  the  majority  of  the  experiments. 

It  is  hoped  to  repeat  these  exx)eriment8  for 
mercury  and  solutions,  using  more  refined 
apparatus  and  methods,  and  to  study  the  effect 
of  crystalline  structure  on  reflection  by  an 
examination  of  changes  in  absorption  for  sub- 
stances of  high  molecular  weight  which  crys- 
tallize in  two  forms  such  as  lead  nitrate,  mer- 
cury perchloride  and  mercury  iodide. 

In  conclusion  I  wish  to  express  my  indebt- 
edness to  Professor  Sir  Ernest  Hutherford  for 
suggesting  this  general  field  of  research;  also 
to  Dr.  Ernest  Marsden  for  many  helpful  ideas. 

P.  B.  Perkins 
Brown  IJNivxRsrFT 


SOCIETIES  AND  ACADEMIES 

THE  BIOLOGICAL  SOCIBT7  OP  WASHINGTON 
Thx  56l8t  meeting  of  the  Boeiety  was  held  in 
the  Assembly  Hall  of  the  Oosmos  Club,  Saturday, 
December  2,  1916,  called  to  order  by  President 
Hay  at  8  P.M.,  with  50  persona  in  attendance. 
The  following  program  was  rendered: 

The  Discovery  of  an  Interesting  New  Tardigrade: 

W.  P.  Hay. 

Professor  Hay  gave  a  brief  description  of  a 
tardigrade  belonging  to  the  genus  Batillipes  dis- 
covered by  him  some  years  ago  at  Beaufort,  N.  C. 
It  is  closely  related  to  B,  mirus  Bichters  but  dif- 
fers from  that  species  in  a  number  of  important 
characters. 

The   structure   and   relationship   of   the   tardi- 

grades    was    discussed    and    the    conclusion    was 

reached  that  BatUlipes,  in  spite  of  its  evident  spe- 

.  cialization   along   certain   lines,   is   probably   the 

most  primitive  genus  of  the  group. 

Prom  Batillipes  through  Ealechinisctu  to 
Oreella  and  Echiniscus  was  suggested  as  one  line 
of  development,  while  from  Echiniscoides  through 
Milnesium  to  Macrohiotus  and  Diphascon  appears 


to  be  another.  The  genus  TetraJcentron  with  its 
single  species  T.  synaptce  shows  a  high  degree  of 
specialization  due  to  parasitism  and  Microlyda  is 
probably  the  larval  form  of  Halechiniseus. 

Attention  was  called  to  the  habitat  of  the  bear 
animalcules  belonging  to  these  genera.  Five  of 
them,  Batillipes,  Halechiniseus,  Microlyda,  Tetra- 
Jcentron and  Echiniscoides  are  marine.  Echiniscus 
and  Oreella  are  strictly  terrestrial  Macrobioius 
is  mostly  terrestrial  or  lacustrine  but  is  repre- 
sented in  salt  water  by  at  least  two  species. 
Diphascon  is  terrestrial  and  lacustrine. 

The  fact  that  the  majority  of  the  genera  are 
marine  and  that  this  list  includes  all  the  more 
primitive  genera  points  strongly  to  a  marine  origin 
for  the  group.  It  also  Supports  the  idea  advanced 
by  Professor  Bichters  in  1909  that  the  tardigrades 
are  probably  most  closely  related  to  the  chstopod 
worms  and  should  be  removed  from  the  class 
Arachnida  in,  or  near,  which  the  group  is  usually 
placed  in  our  zoological  text-books. 

Professor  Hay's  conmiunication  was  illustrated 
by  charts  and  diagrams. 

Exhibition  of  Venezuelan  Plants  and  Fruits:  J.  N. 

Bosk. 

Dr.  Bose  had  on  exhibition  a  large  table  fuU  of 
fruits,  fruit  products  and  various  articles  made  of 
parts  of  Venezuelan  plants.  He  explained  their 
usage  and  described  the  plants  from  which  they 
were  obtained.  The  specimens  were  obtained  for 
the  most  part  in  the  vicinity  of  La  Guaira  and  Car- 
acas. Dr.  Bose's  communication  was  discussed  by 
Messrs.  H.  Pittier,  M.  W.  Lyon,  Jr.,  and  others. 
Poisonous  Snakes:  M.  W.  Lyon,  Jr. 

Dr.  Lyon  gave  an  account  of  the  various  specific 
substances  that  have  been  found  in  snaJce  venoms, 
and  outlined  their  modes  of  action  on  the  various 
tissues  of  bitten  animals.  He  spoke  of  the  various 
antiserums  that  have  been  prepared  against  these 
venoms,  and  their  therapeutic  uses.  He  also  called 
attention  to  the  non-specific  treatment  of  snake- 
bites in  the  light  of  modem  statistics  and  experi- 
ments. He  then  gave  a  brief  outline  of  the  classi- 
fication of  venomous  snakes,  their  geographic  dis- 
tribution, of  the  development  and  structure  of  the 
poison  gland  and  fang.  His  conununieation  was 
illustrated  by  lantern  slide  views  of  skulls,  glands 
and  fangs  of  poisonous  snakes,  of  types  of  poison- 
ous snakes  and  of  some  of  the  histological  changes 
caused  by  snake  venom.  This  communication  was 
discussed  by  Messrs.  A.  A.  Doolittle,  H.  Pittier, 
H.  M.  Smith,  H.  £.  Ames  and  T.  £.  Wilcox. 

M.  W.  Lyon,  Jr., 
Recording  Secretary 
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THE  PHILOSOPHY  OF  GEOLOGY  AND 
TttE  ORDER  OF  THE  STATEi 

Once  each  year  we  come  together  to  re- 
new our  strength,  like  Antaeus,  by  touching 
the  earth. 

I  am  conscious  of  taking  some  degree  of 
liberty  in  departing  from  the  usual  form  of 
this  established  function — ^the  annual  ad- 
dress. It  would  gratify  me  and  might  in 
some  measure  have  diverted  or  persuaded 
you,  if  this  occasion  were  given  to  the  illu- 
mination of  some  specific  technical  theme. 
But  the  spirit  of  the  hour  seems  to  impel 
me  rather  to  read  from  out  my  experience 
and  observation,  or  at  least  to  portray,  as  I 
see  it,  some  part  of  the  obligation  of  the 
state  to  our  science  and  the  responsibility 
of  this  science  to  the  state. 

The  occasion  is  perhaps  opportune,  not 
so  much  in  this  place  of.  meeting  which 
happens  to  be  the  seat  of  government  of 
but  one  of  the  many  states  here  repre- 
sented, and  in  the  presence  of  members 
from  two  great  federated  governments;  but 
essentially  because,  for  the  sake  of  all 
parties  of  interest,  we  must  recognize  more 
clearly  the  civic  element  in  geological  sci- 
ence and  insist  more  pertinaciously  on  the 
immediate  as  well  as  the  ultimate  depend- 
ence of  a  state,  if  organized  to  endure,  upon 
the  demonstrated  laws  of  this  science. 

I  wish  I  might  extend  to  my  colleagues 
among  the  official  geologists  of  many  states 
an  assurance  that  this  address  is  to  be  de- 
voted to  some  added  demonstration  of  the 
obligation  of  the  state  to  exploit  to  the  ut- 
most its  geological  resources,  for  the  sake 

1  President '8  address  before  the  Geological  So- 
eietj  of  America,  Albany,  December  28, 1916. 
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of  the  commercial  interests  of  its  commu- 
nity, but  such  public  arguments  are  now 
superfluous.  It  is  a  primary  impulse  and 
an  almost  elemental  instinct  in  the  state 
to  develop  the  commercial  assets  of  its 
rocks.  The  appeal  is  so  direct,  so  simple, 
so  imperative  that  no  state  can  afford  to 
ignore  a  well-directed  official  effort  to  in- 
crease thus  the  general  well-being  and  com- 
fort  of  the  commonwealth.  The  broad' 
proposition  is  not  debatable;  the  proposi- 
tion in  detail  has  always  been  debatable 
and  debated.  Too  often  and  too  much  in 
representative  public  opinion  is  the  exist- 
ence of  the  official  geological  organization 
justified  by  certain  perfectly  obvious  con- 
siderations which  subtend  a  large  angle  in 
the  public  consciousness.  Oold  and  silver, 
iron  and  coal,  petroleum  and  natural  gas, 
and  terms  like  these  are  made  too  often  to 
set  forth  a  reasonable  vindication  of  official 
geology.  But  you  and  I  may  well  insist 
that  such  factors  as  these  reckoned  in  terms 
of  the  wealth  of  tlie  state  are  not  the  justi- 
fication of  official  geological  research.  We 
may  as  well  draw  back  the  veil — ^private 
enterprise  will  pretty  effectively  take  care 
of  such  things  as  these  without  much  help 
from  us.  Against  such  factors  which  we 
may  term  the  obvious  sources  of  wealth 
must  be  weighed  the  more  recondite  prod- 
ucts which  have  seldom  entered  into  the 
estimate,  of  the  lawmaking  body  or  tUe 
pubUc  knowledge. 

It  is  in  these  that  many  of  our  states  are 
richest,  not  in  those  obvious  factors.  In  a 
state  like  this,  which  I  cite  not  for  com- 
parison, but  for  illustration,  the  unexploited 
iron  ore  would  seem  to  be  well  over  a  billion 
tons,  while  the  actual  value  of  the  annual 
product  of  iron  is  not  more  than  one  tenth 
that  of  the  annual  output  from  thirty  or 
more  different  mineral  products.  And  we 
can  not  even  begin  to  estimate  for  our  state 
the  vast  reserves  in  products  undeveloped 


or  conceive  the  now  unknown  applications 
to  industry  and  the  arts  which  our  com- 
monest geological  compounds  are  compe- 
tent to  supply  in  response  to  the  demands 
of  the  state. 

I  can  see  in  such  a  state  or  in  a  union  of 
states  and  governments  such  as  ours,  the 
demand  for  every  human  need,  to-day 
actual  and  to-morrow  possible,  which  is  in 
any  way  dependent  on  the  rocks  of  the 
earth,  fully  met  here  without  reliance  on 
any  outside  source.  And  it  is  of  eminent 
importance  that  the  state  take  counsel  with 
itself  to  magnify  such  independence,  at  the 
sacrifice  of  its  commercial  ease,  for  depend- 
ence in  commerce  means  no  less  than  does 
dependence  in  the  scheme  of  nature,  that 
is,  degeneration  ot,  stagnation. 

I  counsel,  therefore,  you  who  are  official 
servants  of  the  state,  to  urge,  within  your 
power,  upon  the  state  this  primary  obliga- 
liion;  to  take  from  no  other  what  it  can 
itself  as  well  produce  from  its  own  stores. 
Insist,  as  the  right  is  in  you,  that  the  state 
shall  take  account  of  the  knowledge  you 
possess  for  the  full  but  conservative  devel- 
opment Of  its  own  resources,  and  neglect 
no  occasion  to  enforce  the  claims  of  the  man 
who  knows  best,  to  precedence  in  these 
councils  of  the  states. 

I  would  not  seem  to  profane  my  high 
office  by  stating  in  this  presence  the  ele- 
mental conceptions  of  the  science,  but  it  is 
most  imperative  that  I  here,  and  you  else- 
where, shall  be  lucid,  exact  and  compre- 
hensive in  setting  forth  its  claims,  namely 
and  briefly:  that  there  is  no  substantial 
conception  of  property  apart  from  the 
products  of  the  rocks,  the  soils,  the  mines, 
the  water,  the  air — and  these  in  all  their 
functions  are  geological  factors ;  that  there 
is  no  correct  understanding  of  the  meaning 
of  human  life,  individually  or  in  its  com- 
plex community  relations,  if  we  stand  with 
our  back  to  the  great  panorama  of  events 
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which  have  builded  the  earth  and  the  trains 
of  life  which  have  moved  over  it  from  the 
dawn  of  its  history.  It  is  most  essential 
that  every  state  should*  above  all  things 
comprehend  these  facts. 

The  current  of  my  thoughts  is  toward 
the  well-established  principles  of  geology 
which  have  constituted  the  state;  not  the 
state  as  a  geographical  section  of  the  earth, 
and  not  just  now  those  principles  which 
have  laid  its  material  foundations,  builded 
its  rocks,  formed  its  veins  and  beds  of  ore, 
made  its  soil,  established  the  sources  of 
wealth  as  expressed  in  terms  of  human 
market;  but  unavoidably  I  turn  to  those 
principles  which  illumine  the  trail  of  hu- 
manity and  have  given  it  direction.  My 
time  has  been  long  enough  to  ripen  some  of 
the  green  fruit  of  experience  and  enforce 
some  deep-seated  lessons.  In  the  light  of 
this  experience  and  these  associations  there 
is  no  escape  from  the  earnest  conviction  that 
the  things  of  supremest  value  to  mankind, 
the  refined  essences  of  the  earth,  lie  in  its 
records  of  the  life  which  has  gone  before 
us.  As  the  emergence  of  what  we  call  the 
living,  quoting  Professor  Chamberlin,  is 
the  transcendent  event  in  the  history  of 
the  earth,  there  is  certainly  no  other  fact  in 
the  presence  of  humanity  so  vital  as  that 
and  the  vast  procession  of  the  ages  with  the 
key  it  holds  to  our  present  state  and  future 
hopes.  Need  I  say  to  this  audience  what  I 
would  wish  to  say  to  a  wider :  We  are  pass- 
ing, we  have  stopped  only  to  see  the  march 
of|  life  and  play  our  small  part  in  the  tre- 
mendous and  endless  pageant,  happy  in- 
deed if,  endowed  with  powers  of  divina- 
tipn,  the  rays  of  truth  have  dawned  upon 
us  from  out  of  the  past,  to  light  the  imagi- 
nation on  toward  better  things. 

To  what  extent,  then,  are  we  fortified  by 
the  evidence  of  the  past  career  of  life  in 
reading  its  oracle  for  our  present  guid- 
ance!   This  inquiry  sets  plainly  before  us, 


first,  the  paramount  question  as  to  the  oft- 
alleged  and  too  often  magnified  imperfec- 
tions of  the  record  of  life  upon  the  earth. 

In  many,  probably  in  most,  expositions 
of  the  science  of  geology  and  paleontology, 
prepared  for  the  use  of  students  and  gen- 
eral readers,  the  so-called  imperfections  in 
the  record  of  past  life  are  brought  out  with 
a  vivid  intensity.  These  expositions  are,  I 
think,  in  large  part  due  to  a  more  or  less 
unconsciously  apologetic  attitude  on  the 
part  of  the  authors,  as  though  they  were  in 
some  way,  being  apostles  of  the  science, 
likely  to  be  held  to  account  for  any  over- 
statement of  its  claims;  and  these  attorneys 
in  bankruptcy  are  not  inaptly,  to  my  mind, 
comparable  to  buyers  of  ancient  but  dam- 
aged rugs,  torn,  raveled,  worn  bare  of  their 
patterns :  ostentatiously  declaring  their  de- 
fects while  overlooking  the  beauty,  the 
symbolism,  the  perfection  of  the  design  seen 
clear  through  aU  the  ravages  made  by  the 
wear  of  time. 

I  find  myself  out  of  sympathy  with  such 
deprecating  portraitures.  Neither  my  ex- 
perience nor  my  philosophy  finds  support 
for  pessimistic  conceptions  of  the  ultimate 
hope  of  completing  our  tapestries  from  the 
patterns  we  know  and  the  threads  we  are 
yet  to  pick  up.  For  a  few  years,  as  we 
reckon  human  history,  we  have  scratched 
with  our  hammers  some  surface  exposures 
of  the  tablets  of  the  law  in  parts  of  the 
earth  most  easily  accessible  to  us,  and  the 
occasional  explorer  into  remoter  parts  has 
gathered  the  life  records  in  haphazard  way, 
here  a  few  pounds'  weight,  there  a  few  tons*. 
Not  one  fiftieth  part  o{  the  exposed  rocks  of 
the  earth  has  yet  been  closely  scrutinized 
for  these  life  records,  and  of  the  unexposed 
but  known  strata,  practically  none  at  all 
in  the  great  total.  This  State  of  New  York 
covers  47,000  square  miles,  two  thirds  of 
which  are  underlaid  by  life  records  of  the 
earth.    This  fossiliferous  area  is  one  eight- 
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een-himdredth  part  of  the  land  area  of 
this  globe,  about  one  eleven-hundredth  part 
of  the  exposed  f  ossiUf  erous  rocks.  In  this 
state  the  work  of  assembling  the  evidences 
of  the  life  record  has  proceeded  continu- 
ously in  organized  attack  for  eighty  years. 
An  eminent  French  geologist  has  intimated 
that  there  are  few  places  of  equal  area  in  the 
world  where  the  life  record  is  so  completely 
assembled — ^and  yet  every  year  brings  new 
and  necessary  additions  to  our  quiver. 
What  shall  we  say  of  the  other  1,099  equal 
areas  of  fossilif erous  rocks  on  the  earth  t 
Many  of  them  have  indeed  been  studied 
with  precision,  but  there  remains  and  must 
remain  for  long  years  yet  an  overwhehning 
balance  of  the  unknown.  In  the  abundance 
and  perfection  of  the  life  that  is  preserved 
in  these  rocks  only  the  living  seas  them- 
selves are  comparable.  I  have  estimated 
the  number  of  individuals  of  a  few  of  the 
species  occurring  in  one  insulated  mass  of 
marine  Devonian  strata  known  as  the  Perc£ 
rock,  a  section  which  above  the  waterline 
represents  a  sea  deposit  300  feet  thick, 
1,300  feet  long  and  about  250  feet  wide; 
and  the  figures  for  these  few  species  run 
into  the  hundreds  of  millions  of  individuals 
— ^yet  the  rock  is  not  richly  fossiliferous, 
in  the  customary  use  of  that  expression. 

It  seems  to  be  my  experience,  too,  that 
the  most  closely  studied  formations  have 
already  yielded  up  a  large  percentage  of 
their  actual  fauna.  For  some  well-studied 
foitnations  in  limited  areas  the  known 
fauna  is,  approximately  speaking,  a  true 
and  fairly  full  expression  of  the  actual 
fauna.  I  can  not  of  course  pursue  this 
matter  here  into  its  further  details  with 
its  brilliant  vistas  already  before  us  of 
learning  the  inchoate  life  of  the  primitive 
soils  and  first  impounded  waters,  but  I 
think  I  shall  venture  to  enter  the  lists  on 
call,  to  contend  that  for  plant  and  animal 
life  alike  the  records  of  the  rocks,  where 


unaltered,  are  unimpeachable  for  adequate 
suggestiveness  of  the  designs  which  the 
threads  of  life  have  woven.  And  when  the 
imputation  is  too  ^of ten  made  of  imperfec- 
tion through  loss  of  anatomical  detail,  or 
the  destruction  of  essential  structures,  com- 
pare by  way  of  simple  illustration  com- 
pressed into  the  emergencies  of  this  occa- 
sion the  growth  of  knowledge  of  fossil  anat- 
omy within  the  fragment  of  the  lifetime  of 
one  man.  Fifty  years  ago  aU  that  was 
known  of  the  ventral  organization  of  the 
trilobite  was  a  mere  suggestion  embedded 
in  a  nest  of  speculations;  of  its  ontogeny  a 
few  discrete  facts.  So  far  has  knowledge 
advanced  that  to-day  we  seem  to  know 
these  animals  in  all  their  essential  details 
and  development;  and  if  aught  is  left  to 
become  known  of  internal  anatomy  or  ecol- 
0S7y  the  lessons  of  the  past  are  the  promise 
of  the  future.  What  was  known  of  the 
Eurypterida  fifty  years  ago  was  little  but 
their  outline  and  their  grosser  form.  To- 
day their  ontogeny  is  understood  almost 
from  birth  onward,  their  anatomy  almost 
to  ultimate  details,  their  habits  at  least  as 
well  as  those  of  vast  numbers  of  living  ani- 
mals, their  phylogeny  as  well  as  or  better 
than  the  phylogeny  of  any  living  race  sub- 
jected to  this  speculative  treatment.  Sup- 
plement these  illustrations,  which  are  near- 
est to  me,  with  the  scores  of  others  known 
to  you  and  with  the  tremendous  strides 
made  in  this  same  period  of  time  among 
the  extinct  vertebrates,  and  within  the 
realm  ot  lost  floras  where  sheaves  of  knowl- 
edge have  piled  higher  with  every  year. 

These  are  the  theses  I  should  wish  to  nail 
on  the  doors  of  our  temple : 

Nature  makes  for  the  individual.  This 
truth  is  registered  on  the  tablets  of  the 
earth ;  it  lies  also  in  human  observation  and 
in  human  experience.  Its  recognition  is  of 
paramount  importance;  its  acceptance 
sweeps  away  cobwebs  of  vagrant  hypoth- 
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eses  which  befog  the  pages  of  writers  on 
political  and  social  economica 

In  the  progressive  line  of  development 
which  in  the  present  terminates  in  ns,  the 
procedure  of  nature  has  been  one  of  only 
limited  concern  for  the  family  and  of  tried 
out  and  abandoned  experiment  for  social 
partnerships  and  the  division  of  labor.  To 
perfect  the  individual  inconceivable  safe- 
guards have  been  thrown  about  him.  The 
individual  is  creation's  unit  in  terms  of 
which  all  progress  in  life  is  to  be  reckoned. 
With  unsparing  hand  she  makes  and  wastes 
these  units,  both  for  her  greater  purposes 
and  those  which  we  may  call  her  lesser 
ones.  Units  of  purpose  are  wiped  away  to 
make  place  for  units  of  other  purpose.  Yet 
the  unit  type  remains;  remains  with  its 
full  seeding  of  possibilities,  armored  for  its 
fight  with  double  portions  of  food  supply, 
of  sense  organs,  of  looomotive  means,  with 
an  inexpressible  superfluity  of  reproduc- 
tive supply.  Whether  a  given  unit  survive 
till  its  work  be  done  or  perish  in  the  doing, 
it  is  the  individual  type  that  is  at  stake,  it 
is  against  this  individual  type  that  all  the 
powers  outside  it  are  imposing  their  ob- 
stacles. 

This  the  geologist  knows :  There  has  been 
no  cooperation  in  the  historic  development 
of  the  life  in  which  we  are  directly  con- 
cerned. We  may  not  yet  know  the  trend  of 
many  life  lines  for  far  in  their  history,  but 
wherever  such  lines  are  best  known,  within 
the  limitations  of  large  natural  divisions, 
those  that  run  through  from  limit  to  limit 
and  point  the  way  both  backward  and 
ahead,  and  those  other  lines  collateral  to 
ours  which  have  ended  and  determined 
fruitlessly — ^these  all  can  be  conceived  in 
no  other  way  than  variant  expressions  of 
the  individual.  And  in  the  history  of 
human  life  is  it  aught  else  than  the  indi- 
vidual that  has  stood  for  the  progress  of 
mankind  f    Was  it  the  barons  at  Bonny- 


mede,  was  it  some  bill  of  rights,  some  dec- 
laration of  independence,  some  joint  action 
of  human  agencies  tiiat  have  been  the 
crowns  of  our  achievements}  Or  was  it  the 
Aristotle,  the  Plato,  the  Socrates,  the 
Christ,  a  solitary  Shakespeare,  an  incom- 
parable Franklin,  a  rebellious  Darwin,  or 
the  historic  twenty  individuals,  who  have 
stood  for  the  progress  of  the  racef 

I  say  this  only  for  the  purpose  of  saying 
per  contra,  that  the  his^tory  of  the  excellent 
life  (and  by  that  I  mean  the  line  of  life 
that  is  best  perfecting  its  psychology),  has 
shown  the  futility  of  attempts  at  progress 
through  any  other  agency  than  the  inde- 
pendent individual.  This  is  so  important 
a  conclusion  to  every  state  taking  cogniz- 
ance of  its  dependence  on  natural  laws  that 
it  is  highly  essential  to  consider  nature's 
own  alternatives  to  such  individualiflrtic 
effort,  her  own  experiments  in  trying  out 
other  modes  of  ascending  heavenward.  For 
"individual  liberty,"  said  President  Butler 
speaking  before  the  constitutional  conven- 
tion of  this  state,  ''is  the  cornerstone  of  the 
free  state."  That  is  the  decree  which  is 
written  in  burning  letters  on  every  mile- 
post  of  the  course  of  life.  **The  perfection 
of  the  individual  is  the  perfection  of  the 
race"  says  Professor  Hoffman,  **but,"  he 
adds,  writing  on  the  organization  of  the 
state,  ''the  individual  can  have  no  rights 
or  duties  that  conflict  with  the  good  of  the 
whole" — ^a  supplement  for  which  it  is  ex- 
ceedingly doubtful  that  any  substantiation 
can  be  found  in  nature. 

(a)  It  has  been  my  environmental  con- 
trol to  study  and,  I  hope,  to  learn  some  of 
the  lessons  of  life  from  their  simplest  and 
most  legible  expressions — a  result  that  has 
come  from  living  and  laboring  in  a  state 
built  from  the  early  waters  with  their  un- 
differentiated expressions  of  life.  The 
panorama  of  successive  early  worlds  of  life 
glows  with  the  simple  expressions  of  law 
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which  become  more  involved,  sapplemented 
and  beclouded  as  the  passing  of  the 
ages  complicates  the  process  of  higher  evo- 
lution, and  produces  expressions  which,  in 
terms  of  existing  life  alone,  would  be  diffi- 
cultly intelligible.  The  study  of  the  mean- 
ing of  existing  life  without  the  light  of  its 
vast  history  leads  nowhere. 

It  is  safe  to  say,  I  think,  that  living 
beings  at  the  start,  animated  nature  what- 
ever its  composition,  had  an  equal  chance 
for  progress  and  improvement.  How  soon 
that  chance  became  forfeit  we  can  not  say, 
but  it  is  obvious  that  life  was  not  long  be- 
gun and  its  greater  stocks  established 
when  their  courses  throughout  existence 
were  set  and  determined.  Nothing  is  more 
obvious  in  chronology  than  nature's  delib- 
erate failures,  nothing  more  clear  in  pale- 
ontology than  her  set  purposes. 

The  vast  subkingdom  of  the  MoUusca 
started  well  with  bodily  independence, 
fully  equipped  with  locomotive  powers,  an 
excellent  innervation,  but  they  sold  their 
birthright  for  ease  and  content.  They  soon 
became  dependent  upon  the  movements  of 
the  waters  and  waited  for  the  waves  to 
bring  them  food.  Compact  in  their  pro- 
tection and  adaptation,  these  types  of  life 
have  come  crowding  down  through  the  ages 
in  inexpressible  variety.  They  and  their 
allied  phyla  in  the  great  subkingdom  to 
which  they  belong  have,  it  would  seem, 
struggled  now  and  again  to  regain  their 
primitive  independence  and  maintain  it^ 
but  the  early  condemnation  of  the  law  has 
overawed  them  and  out  of  them  aU  has 
come,  and  can  come  nothing  better.  They 
had  their  chance.  That  chance  was  missed; 
for  untold  millions  of  years  they  have 
failed  to  improve.  They  still  cumber  the 
earth  and  teach  the  lesson  of  an  incurable 
heritage.  You  who  are  students  of  ancient 
life  know  how  great  is  the  multitude  of 
lessons  like  this. 


None  of  the  observations  of  the  compe- 
tent have  afforded  any  evidence  that  the 
lines  of  development  through  such  groups 
of  lowly  animals  have  led  to  anything  of 
promise  or  of  excellence.  The  ages  have 
rolled  away  and  left  them  still  with  us, 
progressed,  arrested  or  degenerate  within 
their  own  narrow  limitations,  as  the  case 
may  be.  There  is  no  evidence  to  indicate 
that  these  great  groups  from  which  nothing 
can  be  expected  were  deprived  of  their 
equality  of  opportunity  as  contrasted  with 
the  other  great  subkingdoms  of  the  anne- 
lids and  the  articulates  from  one  or  the 
other  of  which,  or  from  one  and  the  other 
in  succession,  our  own  line  has  been  derived. 

The  lesson  then  is  this,  that  dependent 
conditions  of  life,  however  we  may  see  them, 
throughout  untamed  nature  or  in  our  own 
communities,  are  not  primitive,  are  not  in 
the  essence  of  things,  but  they  are  set  back 
so  far  in  the  history  of  life  that  they  are 
now  or  seem  to  be  unavoidable  and  un- 
conquerable. 

These  evidences  I  have  discussed  before 
this  society  on  previous  occasions.  The 
field  of  observation  and  of  inference  as 
well,  is  greatly  to  be  enlarged  and  well 
justifies  the  appeals  that  have  been  made 
on  its  behalf,  but  so  much  at  least  is  indi- 
cated: that  here  and  in  analogous  cases 
parasitic  existence  in  whatever  group  in 
nature,  and  with  whatever  expression  in 
the  natural  assemblage  or  the  community 
group,  involves  the  essential  abandonment 
of  normal  direct  upright  living  and  the 
benefactors  thereby  are  types  of  life  which 
nature  has  cast  out  and  aside  as  hopeless. 

It  is  probably  yet  to  be  determined,  at 
least  there  is  no  record  I  can  find,  that 
even  in  the  passing  of  the  ages  nature  has 
ever  set  up  again  upon  its  feet  an  organism 
or  group  of  organisms  once  fallen  into  this 
dejected  mode  of  life. 

It  is  well  the  state  should  recognize  this 
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harsh  truth  which  is  a  law.  With  a  police 
power  ^ded  by  intelligence  and  sym- 
pathy, some  of  the  harshness  in  this  in- 
evitable human  condition  may  be  ame- 
lioratedy  but  the  paleontologist  looking  at 
the  record  of  life  on  the  earth  says  to  this 
state :  Be  intelligently  guided  in  the  treat- 
ment of  hereditary  community  parasites, 
defectives,  congenital  or  confiimed  mis- 
demeanants, whatever  the  form  of  degenera- 
tion may  be,  by  recognition  of  the  pre- 
sumption that  in  so  far  as  they  can  not  be 
physiologically  corrected,  they  are  aban- 
doned types  in  which  there  lies  little  hope 
of  repair.  I  can  state  this  conclusion  only 
thus  succinctly  without  here  attempting  to 
present  or  argue  its  many  ramifications. 

(5)  Soon  after  the  great  outburst  of  artic- 
ulate life  in  the  Cambrian,  wherein,  so 
far  as  our  present  knowledge  permits,  we 
find  the  lines  along  which  have  come  the 
complicated  expressions  of  to-day;  some* 
where  in  there,  we  may  not  say  securely 
now,  branched  out  the  great  phylum  which 
led  into  the  world  of  insects.  We  are  wont 
to  say  that  tiie  first  whirr  of  insect  wings 
was  made  by  the  dragon  flies  and  great 
cockroaches  of  the  Devonian  forests — an 
admission  which  of  course  implies  that  long 
earlier  ages  saw  the  differentiation  of  this 
type  of  life.  At  all  events  the  six-legged 
type  of  articulates  adapted  to  life  in  the 
water  and  air,  full  of  vivacity  and  agility, 
with  full  independence,  equipped  with  all 
potentialities  that  come  from  abundant 
innervation — ^this  type,  this  six-legged 
articulate  expression  of  existence,  the  in- 
secta,  started  reasonably  early  on  its  career. 
It  is  my  desire  to  note  only  in  passing  that, 
however  close  and  direct  may  be  the  deriva- 
tion of  the  vertebrate  type  from  the  primi- 
tive articulate  stock,  we  have  no  inher- 
itance from  and  hence  only  a  collateral 
interest  in  this  six-legged  type  of  artic- 
ulate life.     Yet  the  outcome  of  develop- 


ment along  this  line  has  led  to  most  extraor- 
dinary displays  of  morphological  and 
psychic  differentiation.  A  distinguished 
naturalist  has  said  that  the  brain  of  an  ant 
is  the  most  marvelous  speck  of  matter  in 
existence.  I  hardly  need,  before  this  audi- 
ence, to  recall  the  exquisite  and  minute 
specialization  in  morphology,  physiological 
function,  performance  and,  I  should  say, 
conscious  or  at  least  psychic  behavior 
among  the  most  advanced  attainments  of 
development  in  the  six-legged  articulates, 
the  social  insects.  The  ant  colony  is  the 
ideal  of  differentiation  of  function.  Its 
members  are  by  birth  and  inheritance,  food 
and  training,  destined  to  certain  specific 
duties  in  the  colony.  Armies  are  mar- 
shalled, wars  are  waged,  the  wounded 
nursed,  the  captives  are  trained  for  their 
duties,  gardens  are  planted  and  crops  are 
harvested;  the  stock  is  fed  and  food  is 
stored,  and  a  score  of  marvelous  concerted 
doings  which  amaze  us  by  the  perfection 
of  their  totality,  which  is — ^the  welfare  of 
the  community.  Here  the  individual  is 
actually  constructed  nervously  and  phys- 
ically, anatomically  and  physiologically,  for 
the  niche  in  the  community  which  he  is 
destined  to  fill.  No  human  community 
where  cooperative  efficiency  has  submerged 
the  individual  and  has  been  the  objective 
and  the  attainment,  no  such  human  com- 
munity has  ever  yet  reached  such  an  ideal 
of  joint  effectiveness  as  has  a  colony  of 
ants.  The  ants  are  nature's  great  triumph, 
her  highest  performance  in  communistic 
effort  and  in  cooperative  achievement. 
And  what  has  come  or  can  come  of  devel- 
opment along  this  linef 

Let  us  look  back  a  little  into  the  ante- 
cedents of  the  ants.  Says  Professor 
Wheeler : 

So  miiny  genera  and  species  of  these  inseets  ap- 
pear full  fledged  in  the  early  Tertiary  we  are  com- 
pelled to  believe  that  they  must  have  existed  in 
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the  Trias  or  even  in  the  Liaa,  but  belonged  to  so 
few  genera  and  species,  or  lived  in  such  small  com- 
munities that  they  left  no  remains. 

This  distinguished  student  cites  276 
Tertiary  species  as  indicative  of  their  sud- 
den outburst,  or  perhaps  it  would  be  safer 
to  say  the  development  of  better  modes  for 
their  preservation,  and  he  has  further 
stated  that  there  is  no  reliable  observation 
to  prove  that  polymorphism  was  existent 
among  the  earliest  ants  of  this  long  period. 
This  differentiation  does,  however,  show 
itself  in  the  fossil  ants  of  the  Quaternary. 

This  paramount  attainment  of  intellec- 
tual activity  in  the  line  of  insect  develop- 
ment, in  the  line  of  the  six-legged  type, 
would  seem  thus  to  have  been  accomplished 
largely  through  the  same  period  of  time 
when  the  human  line  was  perfecting  its 
mentality.  The  psychology  of  the  two  ulti- 
mate results  is  separated'  by  processes  and 
directions  of  development  as  wide  apart  as 
the  poles.  Neither  is  to  be  expressed,  per- 
haps, in  terms  of  the  other.  The  results 
too  are  wide  asunder — one  a  deadly  com- 
munism, s.  moribund  partition  of  labor,  a 
lethal  socialism;  the  other  an  active,  pro- 
gressive and  fertile  individualism.  For  the 
former  the  student  of  nature's  history  sees 
no  outcome.  These  too  are  nature's  experi. 
ments.  The  six-legged  type  with  all  its 
purposes,  in  its  highest  expression  lies  pros- 
trate on  the  ground  at  our  feet,  it  and  its 
achievements  have  risen  to  nothing  higher 
than  an  ant  hill,  its  communistic  relations 
and  subservience  are  entirely  apart  from 
the  true  genius  of  humanity.  Socialism 
and  communism  have  been  tried  out  and 
found  wanting,  and  nature  holds  conspicu- 
ously before  the  eye  of  the  state  the  warn- 
ing that  they  have  nothing  either  for  the 
growth  of  the  spirit  or  the  progress  of  the 
intellect. 

(c)  I  regard  as  peculiarly  a  doctrine  of 
paleontology,  one  whose  demonstration  or 


confutation  would  be  hopeless  in  the  hands 
of  the  biologist,  that  of  palingenesis,  or  re- 
capitulation, or  in  other  words  the  broad 
and  familiar  statement  of  the  fact  that  each 
individual  carries  in  himself  and  his  devel- 
opment history,  the  history  of  the  race  to 
which  he  belongs,  however  accelerated  or 
however  retarded  it  may  be.  I  am  trench- 
ing familiar  ground,  but  it  is  because  I 
would  remind  this  audience  that  not  the 
mere  existence,  but  the  panorama  of  life,  is 
essential  to  this  conception  and  that  the 
law  remains  only  an  assumption  of  prob- 
ability as  long  as  its  manifestations  are 
pursued  only  among  creatures  of  high 
specialization.  In  our  bodies  politic  the 
more  complicated  our  existence  becomes  the 
more  like  a  tangled  web  of  ordinances  be- 
come our  statutes.  Forty-five  thousand 
new  statutes  it  is  said  have  been  enacted 
in  the  last  five  years  in  these  states  for 
some  of  us  to  trip  and  fall  over,  and  just 
as  it  is  difficult  to  pick  our  way  through 
this  tangle  of  expediential  legislation,  so 
it  is  likewise  difficult  to  read  in  highly 
specialized  organisms  the  leading  of  this 
great  governing  principle  of  biogenesis.  If 
we  do  trip  and  fall  among  the  entangle- 
ments of  the  statutes,  the  difficult  mechan- 
ism,of  our  present  community  life,  let  us 
remember  that  also  back  even  of  the  be- 
wildering, confusing,  interlocking  webs  of 
the  physiological  mechanism  of  evolution 
lies,  outspoken  and  luminant,  the  simpler 
expressions  of  the  basic  law  on  which  rests 
the  whole  superstructure  of  ev(^ution 
whether  of  the  individual  or  of  the  state. 
(d)  It  is  well  for  us,  well  for  the  state, 
that  we  read  aright  the  teaching  of  the 
greater  past  upon  the  doctrine  of  majority 
control,  for  whatever  enduring  virtue  it  has 
takes  its  roots  in  these  past  procedures  of 
life  when  laying  the  foundations  of  its 
phyla.  Over  and  over  again  the  dominant 
race  has  started  on  its  career  as  an  insig* 
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nificant  minority  stmiggling  for  its  exist- 
ence against  an  overburden  of  mechanical 
and  vital  obstacles,  armed  only  with  specific 
virtues  which  have  little  by  little  fought 
their  way  into  the  foreground,  and  by  so 
doing  consummated  their  upward  purpose. 
If  I  refer  to  the  geological  history  of  the 
phylum  to  which  we  bdong,  the  Mammalia, 
it  may  stand  for  the  oft-repeated  procedure 
which  has  in  various  forms  come  under  the 
notice  of  every  paleontologist.  The  Pro- 
totheria,  or  the  first  of  all  mammals,  ap- 
peared upon  the  scene  in  the  Jurassic,  di- 
minutive, mouselike  creatures  even  yet  re- 
taining from  reptilian  ancestors  the  func- 
tion of  ovulation,  possibly  having  already 
developed  a  marsupial  pouch  for  their 
nurslings,  insectivorous  in  dentition,  creep- 
ing inconspicuously  through  sheltered 
places  of  the  forests  or  among  the  crevices 
of  the  earth,  their  minute  but  agile  brains, 
by  which  they  were  steering  their  coursCy 
tremendously  exceeding  in  proportion  the 
brains  of  the  giant  reptiles  whose  variant 
{onns  constituted  the  majority  and  made 
them  masters  of  earth  and  air  and  sea — 
whose  gigantic  physique  and  fleshly  lusts 
had  outstripped  the  early  promise  of  their 
cephalic  ganglia  and  left  them  hopelessly 
decephalized.  Insignificant  in  size  and 
number,  but  equipped  with  the  vigor  of 
phyletic  youth,  agile  adaptability,  loco- 
motive independence  left  unimpaired 
through  excessive  food  supply,  with  such 
equipment,  good  balance  between  cephalic 
and  motor  nerve  centers,  these  inconspicu- 
ous and  feeble  folk  started  on  their  career 
of  triumph  over  an  overwhelming  major- 
ity. Time  passed  and  the  deed  was  done. 
The  agile-witted  founders  of  the  race  had 
spread  abroad  through  the  earth.  They 
grew  vast  in  number  and  variety,  adapted 
to  all  media  of  earth  and  air  and  sea.  To 
ttiem  at  last  came  the  temptations  of  the 
flesh  pots;  they  grew  great  in  bulk,  slow 


in  body,  weaker  in  locomotion  and  feebler 
in  proportion.  They  too  had  met  their 
impasse  and  there  was  nothing  beyond. 
The  majority  had  arrived,  but  the  majority 
had  fed  itself  fat  on  the  spoils  of  the  con- 
quest and  was  moribund.  Once  more  out  of 
this  majority  arose  the  protest  of  the  minor- 
ity and  again  the  keener  witted,  better  cepha- 
lized,  unimpaired,  but  obscure  and  diminu- 
tive minority,  strong  always  at  the  head, 
emerged  from  the  welter  of  self-indulgence 
to  save  the  race.  Robbed  of  luxuriant  food 
supply  by  a  mantle  of  ice,  its  vitality  quick- 
ened and  stimulated  by  the  invigorating 
cold,  imperiously  compelled  by  a  world  chill 
which  hung  upon  the  earth  unknown  years 
to  purge  itself  of  indirection  and  seek  the 
straightest  way  to  physical  salvation 
through  the  practise  of  simple  virtues; 
from  out  of  such  conditions  came  the  hu- 
man stock. 

If  we  do  not  recognize  fully  the  fact 
that  a  majority  control  in  our  governments 
is  purely  a  matter  of  expediency  in  the 
handling  of  civic  affairs,  let  us  remind  our- 
selves of  it  on  this  occasion.  We  need  only 
the  reminder,  for  however  often  the  man 
in  the  ward  and  the  voter  at  the  polls  con- 
ceives that  a  majority  is  the  paramount 
issue  at  stake,  it  is  too  often  forgotten  that 
the  majority  is  purely  numerical  whUe 
wisdom  and  truth  may  rest  with  the  minor- 
ity. Amidst  the  inevitable  expediencies  of 
government  this  is  its  salvation — ^that  the 
minority,  if  clear  and  strong  at  the. head, 
like  an  antecedent  river,  will  cut  down 
mountains  of  opposition. 

Said  Lord  Acton: 

The  trimnphB  of  liberty  have  been  due  to  minori* 
ties.  The  rule  of  the  tyrant  is  tyranny  whether  he 
have  one  head  or  many.  The  principle  of  absolnte 
majority  rule  is  as  profoundly  immoral  and  as 
profoundly  undemocratie  as  is  the  principle  of  the 
divine  right  of  kings.  Majority  rale  is  a  practical 
device  for  the  working  of  free  institations  and  not 
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a  principle  without  limits  or  bounds  upon  which 
free  institutions  may  be  based. 

This  is  the  teaching  of  our  science;  the 
ephemeral  worth  of  majority  control  is  al- 
ways obvious;  the  voice  of  the  people  is 
not  the  voice  of  God. 

(e)  We  have  come  to  a  point  in  our  re- 
searches where  observation  and  inference 
teach  us  that  life  originated  in  unicellular 
microbic  forms  under  conditions  which 
have  been  indirectly  indicated  by  the 
Chamberlins,  father  and  son,  as  governed 
by  and  intimately  associated  with  a  con- 
junction of  soil  and  moisture,  with  ob- 
structed air,  and  probably  without  direct 
exposure  to  the  actinic  action  of  the  sun- 
light. There  has  already  been  interesting 
and  substantial  confirmation  of  the  pres- 
ence of  actual  bacteria  in  the  most  ancient 
rocks  of  continental  origin  antedating  the 
Cambrian,  and  many  well-demonstrated 
expressions.  The  discovery  of  fossil  bac- 
teria is  to  be  accredited  to  several  students, 
Van  Ingen  among  others,  but  their  exist- 
ence in  this  age  preceding  the  primordial 
outburst  of  life,  in  times  when  by  every 
line  of  sequential  reasoning  they  should 
exist,  this  important  determination  is 
among  the  brilliant  results  of  Walcott's 
researches. 

So  now  every  legitimate  evidence  of  fact 
and  deduction  points  to  the  origin  of 
microbic  unicellular  life  in  the  moist,  sub- 
aerated  soil  away  from  the  direct  sun ;  and 
the  soils  of  to-day  are  alive — a  mighty  host 
— with  such  microbic  creations  existing 
under  paranaerobic  conditions.  This  army, 
we  are  coming  to  understand,  is  endowed 
with  specialized  functions ;  and  if  this  state- 
ment is,  and  is  to  remain,  approximately 
correct,  then  the  acquisition  of  such  special 
functions  speaks  of  a  long  past  with  its 
gradual  and  cumulative  inheritance.  It 
still  remains  to  be  demonstrated  that  the 
cycle  of  life  is  renewing  itself  from  day  to 


day  by  the  continued  transmutation  of  the 
inorganic  to  the  organic,  however  such  a 
possibility  may  lie  in  the  lap  of  logic.  But 
it  is  well  for  us  to  realize  that  this  microbic 
life  which  in  the  passage  of  time  has  be- 
come adapted  to  such  special  functions  that 
we  recognize  among  them  germs  of  disease 
as  well  as  of  benignancy,  has  the  historic 
impress  of  hostility  to  the  direct  rays  of 
the  sun.  Microbic  disease  is  disease  only 
from  the  human  standpoint,  from  the  point 
of  view  of  the  host  of  the  disease-causing 
parasite.  For  the  germ — ^the  microbic 
parasite  itself — ^it  is  normal  living.  I  think 
we  may  well  urge  upon  the  attention  of 
pathogenists  the  importance  of  estimating 
the  historic  impress  which  is,  in  aU  disease- 
making  bacteria,  the  natural  primitive  and 
inherited  hostility  to  the  sunlight.  In  the 
adjustments  and  readjustments  of  these 
parasites  to  special  hosts  and  specific  toxic 
processes  some  may  have  overcome  in  a 
measure  this  natural  antagonism,  but  for 
the  most  their  work  is  in  the  dark.  The 
marvelous  results  which  have  been  attained 
in  the  treatment  of  tetanus  during  the  pres- 
ent war,  by  simple  and  constant  exposure 
to  the  sunlight,  encourages  us  to  believe 
that  in  similar  pathology  a  like  treatment 
would  be  historically  and  logically  correct. 
Fifty  years  ago,  when  President  Andrew 
D.  White  published  his  ''Warfare  of  Sci- 
ence and  Religion,"  he  said: 

A  truth  written  upon  the  human  heart  to-day  in 
its  full  play  of  emotions  or  passions  can  not  be 
at  any  real  variance  with  the  truth  written  upon 
a  fossil  whose  poor  life  ebbed  forth  millions  of 
years  ago. 

These  fifty  years  since  have  enabled  us 
to  say  with  equal  security  that  the  record 
written  on  the  fossil  is  the  candle  by  which 
we  must  read  the  fate  of  the  community, 
the  passions  and  emotions  of  the  human 
heart. 

We  have  been  shocked  into  a  conscious- 
ness that  not  all  the  virtues  abide  in  us. 
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You  may  recall  the  ancient  days  of  Borne 
when  the  people  annually  gathered  to  pay 
an  offering  of  oil  and  wine,  of  milk  and 
violets  to  the  spirits  of  their  ancestors,  from 
the  study  of  whose  examples  they  gained 
for  themselves  and  inculcated  in  others  a 
respect  for  the  virtuous  past.  So  we  say 
our  aves  to  the  great  past  out  of  which  we 
and  all  our  guiding  principles  in  individ- 
ual life,  in  the  community,  in  the  state, 
have  come. 

Our  broader  vision  which  must  be  the 
bloom  of  our  intense  specialization  is  like 
the  dream  of  the  patriarch  who,  resting  his 
head  on  a  pillow  of  stone,  saw  a  ladder 
reaching  from  this  earth  to  heaven  and 
beheld  the  angels  of  Ood  ascending  and 
descending  on  it. 

John  M.  Clabke 

State  Museum, 
Albany,  N.  Y. 


THE  COMMITTEE  OP  ONE  HUNDRED 

ON  SCIENTIFIC  RESEARCH  OP  THE 

AMERICAN  ASSOCIATION  FOR  THE 

ADVANCEMENT   OP  SCIENCE 

REPORT  OP  THE  SUBCOMMITTEE  ON 
ASTRONOMY 

The  science  of  astronomy  differs  in  a 
marked  manner  from  many  other  departments 
of  human  knowledge.  Owing  to  the  large  sums 
of  money  which  have  been  given  to  it,  ex- 
tensire  organizations  have  been  effected,  thus 
enabling  astronomers  to  undertake  the  great 
routine  inyestigrations  which  at  present  are 
regarded  as  the  most  important  objects  of 
astronomical  research.  No  one  will  doubt  that 
in  this,  as  in  every  other  science,  the  advance 
depends  largely  on  individual  genius  and  ini- 
tiative. The  invention  of  new  methods  has, 
however,  now  been  so  far  accomplished  that 
many  astronomers  are  able  to  devote  their 
time  to  applying  these  methods  to  large  num- 
bers of  individual  stars.  Investigations  which 
require  years  of  continuous  effort,  and  an  ez* 
penditure  of  many  thousands  of  dollars  may 
thus  be  undertaken  and  successfully  com- 
pleted.    The  application  of  the  methods  of 


scientific  management  has  effected  the  same 
saving  as  in  industrial  processes.  An  excel- 
lent example  of  this  is  the  determination  of 
the  accurate  positions  of  one  hundred  thou- 
sand northern  stars.  This  work,  begun  half 
a  century  ago,  was  divided  among  a  dosen 
observatories,  and  was  probably  the  most  im- 
portant astronomical  research  undertaken  up 
to  that  time.  One  zone  occupied  an  observer 
and  corps  t>f  assistants  for  twenty  years.  The 
salaries  alone  exceeded  one  hundred  thousand 
dollars.  By  the  aid  of  photography  this  work 
is  now  being  repeated  with  double  the  accu- 
racy, and  at  less  than  a  tenth  of  the  cost.  In 
another  investigation,  a  saving  of  one  minute 
in  the  reduction  of  an  observation  will  reduce 
the  time  of  its  preparation  by  two  years  of 
the  work  of  one  assistant. 

The  greatest  need  of  astronomy  appears  to 
be  a  large  fund  whose  income  could  be  used 
in  the  following  ways: 

1.  Heestablishing  the  friendly  international 
relations  of  astronomers  of  three  years  ago  by 
assisting  large  astronomical  projects  directly 
or  indirectly.  Such  projects  can  often  be 
carried  out  far  better  and  more  economically 
by  dividing  the  work  between  two  or  more  ob- 
servatories. The  Gape  Photographic  Durch- 
mustenmg  is  a  striking  example  of  the  ex- 
cellent results  of  such  cooperation. 

2.  Fiurnishing  assistants  to  astronomers  who 
would  thus  be  relieved  of  laborious  routine 
observations  and  computations.  An  excellent 
illustration  of  this  was  the  article  in  Science, 
Vol.  41,  82,  giving  the  replies  of  twelve  leading 
astronomers  r^arding  their  greatest  need.  In 
almost  every  case  it  was  one  or  more  assistants. 

3.  Aiding  observatories  south  of  the  equator 
in  such  a  way  as  to  render  our  knowledge  of 
the  southern  stars  more  nearly  equal  to  that 
of  the  northern  stars.  At  present,  many  times 
as  many  observations  are  made  of  northern, 
as  of  southern,  stars. 

4.  Providing  means  whereby  preliminary  in- 
vestigations, sufficient  to  decide  upon  the  best 
and  most  efficient  methods  of  carrying  on 
large  projects,  can  in  all  cases  be  undertakoi 
before  these  projects  themselves  are  entered 
ui>on. 
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6.  Establishing  bureauB,  generally  at  exist- 
ing institutions,  at  which  certain  lines  of  in- 
vestigation could  be  carried  on  for  any  astron- 
omers needing  them.  For  example,  a  com- 
puting bureau  which  would  prepare  the  tables 
needed  for  any  special  or  general  purpose,  as  a 
bureau  for  computing  orbits  of  newly  dis- 
covered asteroids,  or  comets,  a  bureau  for 
measuring  photographs,  thus  determining  pre- 
cise x>ositions,  radial  velocities  from  spectra, 
etc.  Such  work  can  be  carried  on  far  more 
efficiently  by  an  astronomer  in  his  own  sur- 
roundings than  if  he  is  transported  to  a  new 
establishment. 

6.  Making  arrangements  by  which  astron- 
omers, overburdened  by  teaching,  would  be 
enabled  to  devote  a  specified  portion  of  their 
time  to  research. 

7.  Assisting  students  taking  postgraduate 
courses  in  astronomy,  so  that  th^y  could  con- 
tinue such  work. 

8.  Supplying  small  telescopes,  or  other  ap- 
pliances, to  those  qualified  to  use  them. 

9.  In  general,  aiding  the  advance  of  astron- 
omy in  any  way  that  might  prove  efficient. 

E.  C.  Pickering, 

Chairman 
Ernest  W.  Brown, 
WiLLUM  W.  Campbell, 
Edwin  B.  Frost, 
Henrt  N.  Russell, 
Frank  Sohlesinoer 

REPORT  OF  THE  SUBCOMlflTTSE  ON 
CHEMISTRY 

The  following  recommendations  concerning 
the  organization  of  efforts  to  advance  the 
cause  of  research  in  chemistry  are  made  on 
behalf  of  the  committee  in  an  informal  way. 
The  members  of  the  committee  exchanged 
opinions  by  correspondence,  but  no  formal  re- 
port was  discussed  by  them. 

1.  To  avoid  duplication  of  work,  to  secure 
unity  and  strength  of  effort  and  to  save  the 
time  of  research  chemists  overwhelmed  with 
committee  work  on  this  subject,  the  fusion  of 
the  research  committee  of  the  Committee  of 
One  Hundred  and  of  the  National  Besearch 
Council,  as  recommended  by  the  Committtee 
on  Fusion,  is  strongly  endorsed. 


2.  A  survey  is  recommended  of  all  the  in- 
vestigators in  chemistry,  including  those  con- 
nected with  universities,  colleges,  the  govern- 
ment, state  or  municipal  serviced,  endowed 
research  institutions  and  research  laboratories 
of  industrial  establishments — ^with  special 
emphasis  on  the  field  of  work  for  which  each 
man  might  be  available. 

3.  The  organization  of  efficient  but  simple 
means  is  recommended  for  bringing  to  the  at- 
tention of  research  men  in  universities  and 
colleges,  who  indicate  an  interest  in  technical 
research,  those  problems  of  manufacturers  in 
the  various  states  and  centers  of  the  country, 
which  could  be  handled  in  the  laboratories  in 
question. 

4.  The  consideration  of  the  issue  of  a  warn- 
ing to  universities  and  colleges  is  recom- 
mended in  regard  to: 

(a)  The  imminent  danger  of  allowing  the 
university  laboratories  in  which  research  men 
for  the  whole  country  are  trained,  to  be  too 
much  weakened  by  the  loss  of  staff  of  pro- 
nounced research  ability  to  the  technical  re- 
search laboratories. 

(h)  The  importance  of  protecting  research 
teachers  against  the  encroachments  of  admin- 
istrative duties  of  every  kind. 

(c)  The  importance  of  giving  younger  mem- 
bers of  the  staff  of  proved  research  abili^ 
every  opportunity  in  the  way  of  time,  facil- 
ities and  assistants  for  the  development  of 
their  full  powers. 

(d)  The  necessity  of  definitdy  protecting 
research  in  pure  science  where  provisions  are 
being  made  for  closer  connections  with  tech- 
nical problems. 

6.  The  furthering  of  plans  for  cooperative 
research  between  departments  and  between  in* 
stitutions  is  recommended  for  consideration. 

J.  Stibglitz, 
Chairman 

report  op  the  subcommittee  on 
research  funds 

During  the  year  which  has  elapsed  since 
the  last  annual  meeting  of  the  American 
Association,  the  report  then  made  has  been 
revised  and  somewhat  extended.  In  this  re- 
vised  form  it  has  been  printed  in  Soisnce. 
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Beprints  of  it  accompany  this  report  They 
can  also  be  sent  to  members  of  the  Committee 
of  One  Hundred  who  so  desire. 

It  is  intended  presently  to  collect  data  re- 
garding Astronomical  Observatories  and  Ma- 
rine Biological  Laboratories  which  hitherto 
have  been  delayed  by  unavoidable  circum- 
stances. 

It  is  desirable  to  secure  authoritative  in- 
formation regarding  the  appropriations  which 
are  annually  made  by  the  federal  government 
and  many  state  legislatures  for  research  in 
agricultural  and  engineering  subjects^  unless 
the  committee  should  be  relieved  from  doing 
this  because  of  the  similar  work  undertaken 
by  the  conunittee  api)ointed  by  the  National 
Academy  of  Sciences. 

Chas.  B.  Cross, 
Chairman 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  Julius  Stieglttz,  professor  of  chemistry 
in  the  University  of  Chicago,  has  been  elected 
president  of  the  American  Chemical  Society.  • 
Dr.  Stieglitz  has  also  been  elected  president  of 
the  Society  of  Sigma  Xi. 

Ths  alumni  of  Colimabia  University  will 
give  a  dinner  on  February  19  in  recognition  of 
the  university's  contributions  to  science  and 
engineering.  The  guest  of  honor  will  be  Pro- 
fessor M.  L  Pupin,  who  completes  his  twenty- 
fifth  year  of  service  to  the  university. 

The  gold  medal  of  the  Boyal  Astronomical 
Society  has  been  awarded  to  Mr.  W.  S.  Adams, 
of  the  Mount  Wilson  Solar  Observatoiy,  for 
his  investigations  in  stellar  spectroscopy. 

The  Geological  Society,  London,  has  this 
year  made  the  following  awards:  Wollaston 
medal.  Professor  A.  F.  A.  Lacroiz  (Paris); 
Murchison  medal.  Dr.  G.  F.  Matthew  (Can- 
ada) ;  Lyell  medal.  Dr.  Wheelton  Hind  (Stoke- 
on-Trent)  ;  Bigsby  medal,  Mr.  B.  G.  Carruthers 
(H.M.  Geological  Survey);  Wollaston  fund. 
Dr.  P.  G.  H.  Boswell  (Imperial  College  of 
Sdencd);  Murchison  fund.  Dr.  W.  Mackie 
(Elgin) ;  Lyell  fund.  Dr.  A.  H.  Cox  (King's 
College,  London),  and  Mr.  T.  C.  Nicholas 
(Trinity  College,  Cambridge);  Barlow-Jame- 


son fund,  Mr.  H.  Dewey  (H.M.  Geological 
Survey). 

At  the  suggestion  of  the  chairman  of  the 
National  Besearch  Council  of  the  National 
Academy  of  Sciences  the  following  Conunittee 
for  the  Encouragement  of  Besearch  at  the  Uni- 
versity of  Chicago  has  been  appointed:  Presi- 
dent Judson,  Trustees  Martin  Byerson,  Julius 
Bosenwald  and  Harold  Swift,  Professors  Coul- 
ter, Michelson,  Millikan,  T.  C.  Chamberlin, 
Stieglitz,  E.  H.  Moore  and  Bensley,  and,  from 
the  alumni  of  the  university,  Dr.  F.  B.  Jewett, 
of  the  Western  Electric  Company,  New  York 
City,  and  Dr.  B.  F.  Bacon,  director  of  the 
Mellon  Institute. 

Batmond  Cegil  Moore,  Ph.D.  (Chicago, 
'16),  has  been  appointed  head  of  the  state  geo- 
logical survey  of  Kansas.  Dr.  Moore  has  been 
engaged  in  geological  survey  work  in  Missouri 
and  Illinois  and  for  the  United  States  govern- 
ment, and  is  now  connected  with  the  Univer- 
sity of  Kansas. 

At  the  annual  meeting  of  the  trustees  of  the 
BockefeUer  Foundation  Dr.  George  E.  Yin- 
cent,  president  of  the  University  of  Minnesota, 
was  elected  president  of  the  foundation  to  suc- 
ceed Mr.  John  D.  BockefeUer,  Jr.,  who  was  ap- 
pointed chairman  of  the  board  of  trustees. 
Messrs.  Charles  E.  Hughes,  Julius  Bosenwald, 
of  Chicago,  and  Dr.  Wallace  Buttrick,  chair- 
man of  the  General  Education  Board,  were  also 
elected  trustees,  and  Mr.  Edwin  Bogers  Em- 
bree,  assistant  .secretary  of  Yale  University, 
was  elected  secretary  to  succeed  Mr.  Jerome  D. 
Greene. 

George  B.  La  Bue,  assistant  professor  of 
zoology  at  the  University  of  Michigan,  has 
been  appointed  director  of  the  University  of 
Michigan  Biolog^ical  Station  at  Douglas  Lake, 
Michigan. 

Dr.  William  S.  Stone  has  been  appointed 
assistant  director  of  cancer  research  of  the 
Memorial  Hospital,  New  York  City. 

Major  John  A.  Amyot,  Toronto,  formerly 
director  of  the  Ontario  Board  of  Health  labora- 
tories and  professor  of  hygiene  and  public 
medicine  in  the  University  of  Toronto,  has 
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been  appointed  sanitary  adviser  in  England  to 
the  Canadian  forces. 

We  learn  from  Nature  that  Mr.  Udny  Yule, 
one  of  the  honorary  secretaries  of  the  Boyal 
Statistical  Society,  has  been  appointed  head 
of  the  Information  and  Statistical  Bureau  of 
the  British  Ministry  of  Food.  With  Mr.  Yule 
will  be  associated  Professor  T.  B.  Wood, 
Drapers  professor  of  agriculture  in  the  Uni- 
versity of  Cambridge,  and  Professor  W.  H. 
Thomi>son,  professor  of  physiology.  Trinity 
College,  Dublin. 

Professor  George  C.  Whipple,  of  Harvard 
University,  has  recentlymade  to  the  New  York 
state  conmiissioner  of  health  a  report  on  the 
proposed  plant  at  Staten  Island  for  the  dis- 
posal of  the  garbage  of  the  city  of  New  York. 

Dr.  E.  Tait  MoE[enzie,  professor  of  physical 
education  at  the  University  of  Pennsylvania, 
is  now  making  a  standard  desig^n  for  all  medals 
given  by  the  Intercollegiate  Conference  of 
Western  Universities.  This  design  will  serve 
for  the  large  medals  given  by  the  conference 
to  the  individual  point  winner  in  its  outdoor 
meets. 

At  the  last  meeting  of  Hie  American  Phyto- 
pathological  Society,  from  December  27  to  80, 
in  New  York  City,  the  following  officers  were 
elected: 

President,  Mel.  T.  Cook,  N.  J.  Agricultural  Ex- 
periment Station. 

Vice-president,  Ghas.  Brooks,  U.  S.  Bureau  of 
Plant  Industry. 

Councilor,  H.  S.  Jackson,  Indiana  Experiment 
Station. 

At  the  annual  meeting  of  the  State  Micro- 
scopical Society  of  Illinois  held  in  the  audi- 
toriimi  of  the  College  Club,  Chicago,  on  Jan- 
uary 16,  the  following  trustees  were  elected. 
Dr.  Albert  McCalla,  Dr.  Lester  Curtis,  David 
L.  Zook,  Francis  T.  Harmon  and  Jeremiah  A. 
Hynes.  The  officers  elected  for  the  coming 
year  were: 

President,  N.  8.  Amstutz. 

First  Vice-president,  Dr.  I.  J.  K.  Golden. 

Second  Vice-president,  Professor  G.  E.  Marsh. 

Treasurer,  Frank  I.  Packard. 

Curator,  Henry  F.  Fuller. 


Corresponding  Secretary,  Br.  V.  A  T4^tri»ftm> 
Beeording  Secretary,  Charles  A  BuhL 

At  the  meeting  of  the  Washington  Academy 
of  Sciences  on  February  1,  in  the  auditorium 
of  the  New  National  Museum,  the  retiring 
president.  Dr.  L.  O.  Howard,  delivered  an  ad- 
dress on  "  The  Carriage  of  Disease  by  Insects." 

At  the  505th  meeting  of  the  Anthropological 
Society  of  Washington,  Mr.  William  H.  Bab- 
cock  read  a  paper  on  "  Certain  Precolumbian 
Notices  of  the  Inhabitants  of  Atlantic  Is- 
lands." He  referred  to  early  Norse  and  Celtic 
legends,  the  story  of  Atlantis,  and  later  tales 
recorded  by  Diodorus  Siculus  and  Pluterch. 
The  geography  of  the  Arab  writer,  Edrisi,  was 
considered  at  greater  length,  and  the  rest  of 
the  paper  was  taken  up  with  accounts  of  the 
Canary  Islanders  given  by  him,  and  by  later 
authors,  such  as  Bontier  and  Leverrier,  Azu- 
rara  and  Cadamosto.  ^ 

Professor  James  W.  JoBLiNa,  of  Yanderbilt 
University,   lectured   before   the   New   York 
Academy  of  Medicine  on  February  8  on  "  The 
*  Influence  of  Nonsx>eciflc  Substances  on  Infec- 
tions." 

Dr.  Robert  M.  Yerkes,  of  the  department  of 
psychology  of  Harvard  University,  and  psy- 
chologist to  the  psychopathic  hospital  of  Bos- 
ton, lectured  at  the  University  of  Minnesota, 
before  the  Minnesota  chapter  of  Sigma  Xi  on 
January  26.  The  subject  of  his  lecture  was 
"  Psychological  Methods  of  Examination  and 
Diagnosis." 

Professor  A.  W.  Ooodspeed,  of  the  Univer- 
sity of  Pennsylvania,  has  recently  completed  a 
course  of  three  lecttires  on  *'  Light,  Visible  and 
Invisible,"  at  the  Brooklyn  Institute  of  Arts 
and  Sciences. 

On  January  25  Dr.  A.  Hrdlicka  spoke  on 
'' Anthroi>ology "  before  the  Colonnade  Club 
of  the  University  of  Virginia;  and  on  January 
26  he  gave  a  lecture  before  the  faculty  and  ad- 
vanced students  of  the  imiversity,  on  ''The 
Evolution  of  Man." 

The  GifFord  lectures  at  Glasgow  University 
are  this  year  being  given  by  Professor  Samuel 
Alexander,  of  Manchester  Universityy  on 
"  Space,  Time  and  Deity." 
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It  is  stated  in  Nature  that  Prof  eaeor  and 
2k£r8.  Herdman  have  recently  established  and 
endowed  an  institute  at  Port  Erin,  Isle  of 
Man,  for  social  and  educational  purposes,  as  a 
memorial  to  their  son,  Lieut.  George  A,  Herd- 
man,  who  was  killed  in  action  near  Montaubon, 
in  the  battle  of  the  Somme,  on  July  1,  1916. 
Lieutenant  Herdman  spent  a  great  part  of  his 
boyhood  at  Port  Erin,  associating  with  the 
local  fishermen  and  working  at  the  Marine 
Laboratory. 

Dr.  N.  H.  J.  Meller,  who  since  1887  has 
worked  at  the  Bothamsted  Station  in  England, 
died  suddenly  on  January  12. 

J.  B.  A.  Ohauyeau,  member  of  the  section 
of  agriculture  of  the  Paris  Academy  of  Sci- 
ences, has  died  at  the  age  of  eighty-nine  years. 

The  Agassiz  house,  at  the  comer  of  Broad- 
way and  Quincy  Street,  Cambridge,  has  been 
damaged  by  fire  to  the  amount  of  $15,000  to 
$20,000.  It  will  be  hardly  worth  while  to  re- 
build from  the  structure  that  remains.  Prac- 
tically all  the  partitions  from  the  roof  down  to 
the  second  story  are  destroyed.  The  house, 
which  since  1910  has  been  the  property  of  Har- 
vard College,  was  insured  for  $10,000.  After 
Louis  Agassiz's  death  the  house  was  used  by 
Alexander  Agassiz,  and,  together  with  the  house 
occupied  by  Professor  Hurlbut,  was  later  be- 
queathed to  Harvard  College. 

At  a  meeting  of  the  Board  of  Managers  of 
the  Biological  Laboratory  of  the  Brooklyn 
Institute  of  Arts  and  Sciences  at  Cold  Spring 
Harbor,  N.  Y.,  the  completion  of  an  endow- 
ment of  $25,000  for  the  laboratory  was  an- 
nounced. The  principal  donors  are:  Mr.  W.  J. 
Matheson,  estate  of  Colonel  Eobert  B.  Wood- 
ward, Mr.  Walter  Jennings,  Mr.  A.  A.  Healy, 
Mr.  August  Heckscher,  Mr.  Cleveland  H. 
Dodge,  Mr.  Louis  C.  Tiffany,  Mr.  Howard  C. 
Smith,  Mrs.  E.  H.  Harriman,  Colonel  T.  S. 
Williams,  Mr.  Henry  F.  Noyes,  Miss  Cornelia 
Prime,  Mr.  Albert  Strauss  and  Mr.  Donald 
Scott. 

Ths  '^  Norsk  hydroelektrisk  Kvaelstof  aktie- 
selskab  "  has  set  aside  100,000  kr.  to  be  trans- 
ferred to  the  Nansen  fund  trustees,  Christiania, 
Norway,  for  the  promotion  of  chemical  and 


physical  research.  In  as  much  as  the  founder 
of  this  company,  Sam.  Eyede,  celebrates  his 
fiftieth  birthday  on  the  twenty-ninth  of  Octo- 
ber the  company  desires  that  this  fund  be 
known  as  '^  The  Sam.  Eyede  fund  for  the  pro- 
motion of  chemical  and  physical  research." 
« 

Mr.  Benjamin  W.  Arnold  has  presented  to 
the  New  York  State  Museum  his  large  oolog- 
ical  collection,  which  contains  nestings  of 
about  1,000  species  of  North  American  birds, 
and  several  hundred  species  from  South  Amer- 
ica, the  West  Indies,  the  islands  of  the  South 
Atlantic,  New  Zealand,  and  the  countries  of 
Europe.  It  also  contains  a  large  series  of  nests 
and  other  scientific  material.  Mr.  Arnold  has 
been  a  life-long  student  of  birds,  and  in  view 
of  his  gift  and  his  continuing  interest  in  the 
subject,  has  been  appointed  honorary  curator 
of  ornithology  in  the  State  Museum. 

Harvard  University  has  recently  acquired 
the  mineralogical  collection  of  the  late  Elwood 
P.  Hancock  of  Burlington,  N.  J.  It  contains 
more  than  2,000  pieces,  almost  all  of  which  are 
native  to  the  state  of  New  Jersey.  Many  of 
the  finest  specimens  were  obtained  in  the 
vicinity  of  the  zinc  mines  at  Franklin  Fur- 
nace, N.  J.  During  Mr.  Hancock's  researches, 
which  covered  every  part  of  the  state,  he  dis- 
covered a  new  mineral  to  which  his  name  was 
subsequently  attached  by  the  Museum  of  Nat- 
ural History  in  New  York. 

The  Philippine  government  has  made  avail- 
able funds  for  the  establishment  of  a  i)erma- 
nent  tobacco  experiment  station  in  the  upper 
Cagayan  Valley.  The  station  is  to  be  adminis- 
tered by  the  Bureau  of  Agriculture,  with  the 
Bureau  of  Internal  Bevenue  and  the  College 
of  Agriculture  of  the  Philippines  contributing 
advice  and  other  assistance.  D.  B.  Paguidigan 
and  Alfonzo  B.  Cagurangan  will  be  members 
of  the  staff. 

The  finance  committees  of  the  senate  and 
assembly  of  New  York  State  have  agreed  on  a 
plan  for  state  institutions  covering  a  period  of 
ten  years  and  involving  the  expenditure  of 
$20,000,000.  This  money  will  be  used  to  build 
new  hospitals  for  the  insane  and  institutions 
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for  the  feebleminded,  as  well  as  repairs  for 
existing  institutions. 

Wb  learn  from  the  Journal  of  the  American 
Medical  Association  that  plans  have  been  pre- 
pared for  the  new  John  P.  Scripps  Memorial 
Hospital  for  working  men  and  women  in  San 
Diego.  As  a  preliminary  step,  the  San  Diego 
Diagnostic  Group  Clinic  for  John  P.  Scripps 
Foundation  is  at  once  to  be  put  into  operation 
in  the  Scripps  residence,  which  has  been  do- 
nated for  that  purpose.  Mr.  Scripps  guaran- 
tees a  sum  up  to  $250,000  for  the  clinic  and  the 
erection,  furnishing  and  equipment  of  tiie  hos- 
pital. He  also  agrees  for  a  term  of  years  to 
meet,  up  to  the  sum  of  $30,000,  any  deficit  in 
the  amount  required  for  the  maintenance  of 
the  institution.  Drs.  Bernard  J.  O'Neill, 
Harry  C.  Loos,  John  E.  Jennison,  Yemen  O. 
Clark  and  Harold  A.  Thompson  comprise  the 
executive  committee  of  the  institution. 

The  first  lecture  in  the  sjuring  term  of  the 
course  of  popular  science  lectures  maintained 
by  the  California  Academy  of  Sciences  in  its 
new  museum  building  in  Oolden  Gkite  Park, 
San  Francisco,  was  given  Sunday  afternoon, 
January  14,  by  Dr.  R.  G.  Aitken,  astronomer, 
of  Lick  Observatory.  Dr.  Aitken's  subject, 
"  A  Total  Eclipse  of  the  Sun,"  proved  one  of 
very  great  interest.    Other  lectures  are : 

January  17.  By  Dr.  F.  M.  McFarland,  professor 
of  histology,  Stanford  University,  on  '*The  Struc- 
ture and  Development  of  the  MoUuscan  Shell." 

January  21.  By  Dr.  Shrank  W.  Weymouth,  as- 
sistant professor  of  physiology,  Stanford  Univer- 
sity, on  ''The  Edible  Crabs  and  Fishing  Methods 
on  the  Pacific  Coast." 

January  28.  By  Dr.  James  Perrin  Smith,  pro- 
fessor of  paleontology,  Stanford  University,  on 
"Alexander  von  Humboldt." 

Pebruary  4.  By  Miss  Alice  Eastwood,  curator 
of  botany,  California  Academy  of  Sciences,  on 
"Trees  and  Shrubs  of  the  Grand  Cailon." 

The  Journal  of  the  Americal  Medical  Asso- 
ciation states  that  the  ninth  quadrennial 
Scandinavian  congress  for  internal  medicine 
was  to  have  been  held  in  Finland  this  spring, 
but  the  war  prevents.  Arrangements  have 
now  been  made  for  the  meeting  to  be  held  at 
Copenhagen  in  August,  1917.  The  subjects  ap- 
pointed  for   discussion   are  '^Importance  of 


Dieting  in  Treatment  of  Insufficiency  of  the 
Heart  and  Kidneys,"  and  '' Neurasthenia  in 
Bdation  to  Psychopathic  Conditions."  V. 
Scheel,  Bispebjaerg  Hospital,  Copenhagen,  is 
the. secretary.  The  twenty-third  annual  meet- 
ing of  the  German  internists  is  planned  to  con- 
vene at  Wiesbaden  in  the  coming  April.  The 
main  addresses  annoimced  are  on  '' Nutrition 
in  War,"  "The  Constitution  as  a  Cause  of 
Disease,"  and  "  The  Rarer  Infectious  Diseases 
encountered  during  the  War."  W.  Weintraud, 
Rosselstrasse  20,  Wiesbaden,  is  the  secretary. 
The  announcement  of  this  meeting  specifies 
that  commimications  for  it  will  not  be  accepted 
if  their  essential  content  has  already  been  pub- 
lished. 

The  Board  of  Agriculture  and  the  Develop- 
ment Commissioners  of  Great  Britain  Jbave 
been  considering  the  establishment  of  a  re- 
search institute  to  investigate  problems  relat- 
ing to  agricultural  machinery,  and  th^  con- 
sider that  the  institute  could  be  most  suitably 
established  at  Cambridge  in  association  with 
the  existing  schools  of  engineering  and  agri- 
culture. The  Board  of  Agricultural  Studies 
feel  that  the  university  should  give  a  cordial 
welcome  to  the  proposal.  It  is  suggested  that 
the  principal  officers  of  the  institute  should  be 
(1)  a  director  with  experience  of  mechanism, 
and  (2)  an  assistant  director,  who  would  be  an 
agriculturist.  For  the  former  a  stipend  of 
£700  a  year  is  suggested,  and  for  the  latter  one 
which  would  range  between  £260  and  £500. 
The  building,  probably  at  first  of  a  temporary 
nature,  could  be  erected  adjoining  the  School 
of  Agriculture,  and  land  required  for  experi- 
mental work  could  be  found  on  the  two  uni- 
versity farms.  The  establishment  of  the  in- 
stitute in  Cambridge  would  not  throw  any 
burden  on  the  university  funds. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  Hon.  William  B.  McKinley,  congress- 
man from  the  Nineteenth  District,  Champaign, 
m.,  has  given  bonds  and  stocks  valued  at  $120,- 
000  to  the  University  of  Illinois  for  the  estab- 
lishment of  an  infirmary  for  the  use  of  the 
students  and  faculties  of  the  institution. 
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The  sum  of  $100,000  has  been  given  an- 
onymously to  the  Higher  Institute  of  Medi- 
cine for  Women  at  Petrograd  for  the  founda- 
tion of  scholarships  in  the  name  of  Coimt 
Vorontzoff,  who  died  in  1916. 

For  the  period  from  1911  to  1916,  inclusive, 
the  proportion  of  first  places,  according  to  re- 
ports of  state  board  examinations  published  in 
the  Journal  of  the  American  Medical  Associa- 
tion, the  percentage  of  first  places  won  by  the 
different  schools  of  medicine  is:  Pennsylvania, 
5.1;  Johns  Hopkins,  4.9;  Harvard,  4.5;  North- 
western, 4.4;  Rush,  4.2,  and  Jefferson,  4.1. 

Dr.  Marion  L.  Burton,  president  of  Smith 
College,  has  accepted  the  presidency  of  the 
University  of  Minnesota. 

Dr.  Edgar  R.  MoQuire,  of  Buffalo,  K  T^ 
has  been  elected  to  fill  the  chair  of  surgery  in 
the  medical  department  of  the  University  of 
Buffalo,  which  position  was  previously  held 
for  thirty-one  years  by  the  late  Dr.  Roswell 
Park.  Dr.  McGuire  was  Dr.  Park's  assistant 
for  several  years  and  has  been  acting  head  of 
the  department  of  suigery  for  the  past  two 
years. 

A.  C.  Baer,  instructor  in  dairy  husbandry  at 
the  University  of  Wisconsin,  has  resigned  to 
become  head  of  the  dairy  department  of  the 
Oklahoma  College  and  Station. 

E.  P.  Taylor,  professor  of  horticulture  and 
horticulturist  at  the  Utah  College  and  Station, 
has  resigned  to  become  director  of  agricultural 
extension  at  the  University  of  Arizona. 

It  is  stated  in  Nature  that  Mr.  Joseph 
Yates,  of  the  Blackburn  Technical  School,  has 
been  appointed  head  of  the  chemistry  depart- 
ment of  the  Derby  Technical  College. 


DISCUSSION  AND  CORRESPONDENCE 

THE  PUR  SEAL  CBN8U8  OP  xgxfi 

I  AH  indebted  to  the  Commissioner  of  Fish- 
eries for  the  following  detailed  enumeration 
of  the  fur  seals  of  the  Pribilof  Islands  for 
1916: 


Breeding  females  116,977 

Pupa 116^77 

Harem  bulls 3,500 

Idle  bulls  2,632 

Tearlings,  both  sexes 67,291 

Two  year  olds,  both  sexes  . .     48,460 
Bachelors  and  young  bulls  . .     61,492 

Total  417,329 

This  census  is  the  work  of  Mr.  O.  Dalles 
Hanna,  a  member  of  the  island  staff,  who  also 
made  the  counts  of  1915,  given  in  the  October 
27  issue  of  Soienoe.  Mr.  Hanna  came  to  his 
work  on  the  fur-seal  islands  in  1918  and  par- 
ticipated in  a  considerable  part  of  the  work  of 
pup  counting  of  that  season,  thus  becoming 
familiar  with  the  methods  employed.  Com- 
paring the  two  seasons  for  which  he  is  respon- 
sible we  find  for  1916  a  gain  of  18  per  cent,  in 
pups,  which  is  also  the  gain  in  breeding  fe- 
males. It  will  be  remembered  that  in  the  two 
counts  by  the  writer  for  1912  and  1918,  in 
which  the  personal  equation  was  also  the  same 
for  both  seasons,  a  gain  of  12)  per  cent  was 
found  for  1913.  These  two  sets  of  counts  go 
far  toward  fixing  the  normal  rate  of  increase 
in  the  breeding  stock  of  the  herd  at  approxi- 
mately 18  per  cent,  per  annum. 

A  second  significant  thing  about  this  census 
of  1916  is  the  item^ ''  bachelors  and  young  bulla, 
61,492.^'  These  are  males  of  less  l^n  adult 
age,  threes  four,  five  and  six  years.  Th^y  rep- 
resent the  animals  exempted  from  killing  in 
the  past  five  years  by  the  law  of  1912,  suspend- 
ing commercial  sealing.  These  61,000  animals 
have  definitely  passed  into  the  reserve  bull 
class  and  will  as  they  gradually  attain  ma* 
turity  constitute  that  dangerous  overstock  of 
breeding  males  which  is  resulting  from  the 
operation  of  the  law  of  1912.  There  were  al- 
ready present  on  the  rookeries  in  the  spring  of 
1916,  3,981  adult  bulls  in  excess  of  the  number 
holding  harems  in  1915.  Of  these  1,849  forced 
their  way  into  the  breeding  grounds  and  es- 
tablished harems.  A  normal  increase  in 
harems  would  have  been  280,  equalling  the  18 
per  cent  gain  in  cows  Even  after  these  1,849 
had  obtained  harems  there  r^nained  2,682 
adult  bulls  which  were  unable  to  obtain 
harems.  It  is  unnecessary  to  say  that  these 
unsuccessful  idle  bulls  as  well  as  those  which 
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were  successful  occasioned  a  large  amount  of 
fighting  and  confusion  on  the  rookeries  in  the 
season  of  1913; 

Fortunately,  Mr.  Hanna  has  giyen  us  the 
data  to  illustrate  just  what  this  fighting  and 
confusion  has  meant;  he  has  supplied  us  with 
a  count  of  the  dead  animals.  Similar  figures 
for  1915  are  not  available,  hut  we  have  such 
figures  for  1912  and  they  may  be  compared  as 
follows: 

AnlsiAla  Dead  1912  1010 

Bulls  3  12 

Cows 27  79 

Pups 1,060  2,482 

The  deaths  in  1912  were  what  might  be  con- 
sidered normal  and  ineyitabla  In  that  season 
there  were  only  113  idle  bulls  and  the  fighting 
was  a  negligible  factor.  The  deaths  occurred 
as  a  result  of  accidents  inherent  in  the 
crowded  condition  of  harem  life.  In  1916, 
howjBver,  we  find  the  deaths  among  bulls  quad- 
rupled; among  cows,  almost  trebled  and  among 
pups,  increased  134  per  cent.  Moreover,  this 
is  with  only  between  two  and  three  thousand 
idle  bulls.  What  will  be  the  result  when  the 
60,000  to  70,000  idle  bulls  begin  six  to  eight 
years  hence  to  b^ng  their  pressure  to  bear 
upon  the  breeding  gn^ounds  f 

In  my  report  for  1913  I  attempted,  without 
efPect,  to  bring  this  unfortunate  aspect  of  the 
fur-seal  law  of  1912,  which  could  readily  be 
foreseen,  to  the  attention  of  the  Bureau  of 
Fisheries  in  the  following  words : 

The  bull  fur  seal  is  an  animil  of  about  500 
pounds  weight;  his  mates  are  animals  of  80  pounds 
weight;  the  pup  at  birth  is  a  weak  thing  of  12 
pounds.  The  harem  life  of  the  seals  is  crowded 
at  best  and  subject  to  commotion*  The  mother 
seal  takes  no  thought  of  the  time  and  place  of 
labor.  Newly  bom  pups  are  trampled  and 
smothered  under  the  best  of  circumstances.  Any- 
thing which  creates  turmoil  and  fighting  in  the 
vicinity  of  the  breeding  grounds  is  necessarily 
fraught  with  danger  to  the  young.  Fighting 
among  the  bulls  arises  from  attempts  by  idle  bulls 
to  steal  cows  from  their  more  successful  neighbors. 
In  these  contests  cows  are  torn  and  injured  and 
pups  trampled.  •  .  • 

George  Archibald  Clark 

STANrOBD  Unttebsitt,  CALir., 
January  23,  1916 


PROFESSOR  CURTIS'S  REVIEW  OP  PETRUNKE- 
VITCH'S   MORPHOLOGY   OP  INVERTE- 
BRATE TYPES 

The  review  of  Professor  Petnmkevitch's 
"  Morphology  of  Invertebrate  Types  ^  by  Pro- 
fessor W.  C.  Curtis  in  SciENCii  for  December  1 
is  rather  misleading.  The  method  of  presenta- 
tion in  Professor  Petrunkevitch's  book  is  cer- 
tainly one  for  which  many  teachers  of  inverte- 
brate zoology  have  been  waiting.  Commenda- 
tion of  the  principles  upon  which  the  book 
is  foimded  and  explanation  of  the  necessity 
for  such  a  work  have  been  very  ably  put  forth 
in  Professor  Curtis's  review.  However  the 
method  of  presentation  of  subject-matter  and 
type  forms  taken  up  for  consideration  are  but 
two  of  the  many  points  to  be  considered  in. 
determining  the  value  of  a  book  as  a  text  for 
student  use.  It  has  been  my  experience,  and 
I  am  sure  it  is  shared  by  others,  that  one  of 
the  most  difficult  things  to  accomplish  with 
the  student  in  science  is  an  appreciation  of  the 
necessity  for  clearness  of  expression.  Mis- 
takes in  grammar  and  in  English  are  too  fre- 
quently looked  upon  as  of  no  consequence  to 
the  scientist.  In  view  of  these  facts  I  feel 
that  the  reviewer  has  omitted  some  points  to 
which  attention  should  have  been  called. 

When  Professor  Curtis  makes  the  remark 
that  "  the  book  is  well  done,  clear,  concise  and 
to  the  point  ..."  he  very  evidently  does  not 
consider  such  passages  as : 

Place  a  specimen  in  a  white  dish  with  water  on 
its  right  side  and  make  a  drawing  twice  natural 
size  showing  the  left  side  (page  155). 

On  page  8  the  student  is  directed  to 

Label  anterior  and  posterior  end,  dorsal  and 
ventral  surface. 

Another  example  of  what  does  not  appear  to 
be  either  clear  or  concise  is  found  on  page  39, 
where  the  reader  is  told  that 

The  circular  canal  follows  the  edge  of  the  disc 
between  every  rhopalium. 

I  do  not  believe  that  a  zoology  text  could 
be  written  in  sufficient  detail  to  eliminate  the 
necessity  of  a  teacher,  but  I  do  think  that  a 
large  percentage  of  the  average  imdergraduate 
class  in  studying  the  anatomy  of  Molgula 
would  require  an  explanation  on  the  part  of 
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the  instructor  of  the  exact  relations  existing 
between  the  two  structures  ^^the  tunique" 
and  **  the  tunic  "  when  that  explanation  could 
be  avoided  through  greater  consistency  in  the 
use  of  terms  in  the  text. 

Errors  of  a  nature  more  serious  than  those 
just  cited  are  not  wanting  in  the  text.  In  the 
discussion  of  the  earth-worm  the  sperm  sacs 
or  seminal  yesicles  of  the  male  reproductive 
system  are  called  spermathecsB  (misspelled 
8permothec8B  three  times  on  page  94).  In  so 
far  as  I  have  been  able  to  determine  the  term 
spermatheciB  is  applied  by  morphologists  and 
by  specialists  in  the  oligochsstes  to  that  part  of 
the  female  reproductive  system  which  Pe- 
trunkevitch  calls  the  receptacula  seminie.  I 
doubt  that  readers  of  a  review  would  consider 
errors  of  this  type  ''of  such  a  minor  nature 
that  to  mention  them  might  seem  like  petty 
criticism." 

The  all  too  frequent  missi)ellings  of  words 
and  inconsistencies  in  punctuation,  in  capitali- 
zation, and  in  the  indiscriminate  use  of  or 
omission  of  the  hyphen  in  identical  combina- 
tions of  words,  while  items  in  themselves  of 
but  minor  importance,  impair  the  value  of  the 
book  as  one  to  be  placed  in  the  hands  of 
undezgraduate  students,  whose  carelessness 
along  these  lines  would  tend  to  be  accentuated. 
For  some  of  these  errors  it  is  probable  that  the 
prublishers  are  in  *  some  degree  responsible. 
Granted  that  "  it  is  not  a  work  which  gives  the 
impression  of  having  been  carelessly  put  to- 
gether," yet  more  care  in  proofing,  in  making 
certain  of  the  correctness  of  the  statements, 
and  in  the  form  of  the  expression  would  have 
added  considerably  to  its  value. 

H.  J.  Van  Cleavi 


SCIENTIFIC  BOOKS 

Discovery,  or  the  Spirit  and  Service  of  Science, 
By  R.  A.  Gregory.  New  York,  Macmillan 
and  Co.    Price  $1.76. 

The  appearance  of  this  book  could  not  weU 
have  been  more  timely.  At  the  present  date 
when  all  English-speaking  peoples  are  in 
greater  or  less  degree  reaping  the  bitter  fruits 
of  their  past  indifference  to  the  welfare  of 


scientific  investigation,  a  widespread  awaken- 
ing to  the  more  immediate  utilitarian  advan- 
tages of  scientific  discovery  is  finding  expres- 
sion in  the  formidation  of  far-reaching  gov- 
ernmental plans  for  the  furtherance  of  tech- 
nical' research,  research  in  other,  words  that 
"pays."  Our  governors  and  leaders  utterly 
lacking  the  viewpoint  of  the  investigators  and 
any  consciousness  of  the  larger  import  and 
ultimate  aims  and  utilities  of  science  are  of 
course  as  indifferent  as  ever  to  the  welfare  or 
outcome  of  the  more  fundamental  and  far- 
reaching  problems  of  research,  for  these  can 
not  be  gniAf a^iteed  within  any  defined  period 
to  return  the  several  hundred  or  thousand 
per  cent,  which  the  political  or  commercial 
public  naturally  expects  as  the  outcome  of  any 
investment  in  research.  There  is  a  manifest 
danger  that  the  welfare  of  scientific  investi- 
gation will  actually  su£Per  by  reason  of  the 
new-bom  and  ill-directed  interest  of  the  politi- 
cian. This  is  an.  occasion,  therefore,  when  it  is 
more  than  ever  necessary  to  imdertake  a  defi- 
nite campaign  of  popularization  of  the  true 
aims  and  aspirations  and  methods  of  the  scien- 
tific discipline  of  thought. 

The  educator,  no  less,  perhaps,  than  the 
politician,  requires  instruction  in  the  true  aims 
and  inspiration  of  science.  In  the  words  of 
our  author,  "  The  following  pages  will  perhaps 
show  that  the  spirit  of  scientific  research  has 
inspired  the  highest  ethical  thought  and  ac- 
tion, as  well  as  increased  the  comforts  of  life 
and  added  greatly  to  material  welfare.  We 
seek  to  justify  the  claim  of  science  to  be  an 
ennobling  influence  as  well  as  a  creator  of 
riches;  and  therefore  as  much  importance  is 
attached  to  motive  and  method  as  to  discovery 
and  industrial  development,  however  marvel- 
lous or  valuable  these  may  be."  It  may  be 
added  that  the  citations  in  this  little  book 
will  perhaps  serve  to  show  our  "  humanistic  " 
colleagues  that  science  has  been  able  to  inspire 
literature  which  wiU  bear  comparison  in  nobil- 
ity of  thought  and  beauty  of  expression  with 
the  literary  standard  of  the  "humanities." 

By  a  pardonable  oversight  on  page  103  the 
Yerkes  Observatory  is  situated  in  California. 

T.  Brailsford  Hobertson 
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The  Belationa  of  Mollusks  to  Fish  in  Oneida 
Lake.  By  Frank  Collins  Baeek.  Tech- 
nical Publication  No.  4,  New  York  State 
College  of  Forestry  at  Syracuse  University. 
Pp.  366. 

The  New  York  College  of  Forestry,  under 
the  leadership  of  Dr.  Hugh  P.  Baker,  takes  a 
broad  view  of  the  subject  in  including  not 
only  the  waters  conserved  by  the  forests,  but 
also  their  animal  life  and  economic  resources. 
The  present  volume  is  concerned  primarily 
with  the  moUuscan  food  of  fish,  but  a  large 
part  of  it  discusses  the  relations  of  moUusks  to 
the  rest  of  the  fauna  and  the  flora,  the  dis- 
tribution and  associations  of  sx)ecies  and  other 
topics  interesting  to  zoologists  concerning 
themselves  with  fresh-water  faunas. 

It  appears  that  mollu^  form  31.5  per  cent, 
of  the  food  of  25  of  the  most  important  food 
and  game  fishes  of  the  state.  About  half  of 
the  species  of  fish  found  in  Oneida  Lake  are 
in  some  degree  mollusk  feeders.  The  faima  of 
the  lake  comprises  upwards  of  62  species  and 
varieties  of  shellfish,  nearly  all  of  which  are 
known  to  contribute  to  the  piscine  menu,  but 
in  varying  degree.  The  little  clams  of  the 
family  Sphseriidse  appear  to  be  a  favorite 
article  of  diet,  also  such  diminutive  gastropods 
as  Valvata  and  Amnicola,  as  well  as  the  larger 
Phyea  and  Planorhis,  all  these  appearing  in 
the  food  lists  of  many  species.  The  large 
mussels,  IJnionidsB,  are  used  by  a  smaller  num- 
ber of  fishes.  The  whitefish,  catfishes  and 
pumpkinhead  are  notable  for  the  large  number 
of  species  of  mollusks  eaten. 

The  areas  rich  in  life  are  confined  to  the 
shallows  along  the  shores,  usually  not  exceed- 
ing three  fourths  of  a  mile  wide  and  twelve 
feet  deep,  afiFording  an  area  of  approximately 
8,343  acres  for  feeding  and  breeding  grounds 
for  fish.  In  deeper  water,  vegetation  is  scarce 
or  absent,  and  only  scattered  individuals  of 
three  species  of  mussels  were  taken  with  the 
crowfoot  dredge.  Possibly  the  total  absence  of 
gastropods  was  due  to  the  form  of  dredge  used; 
yet  the  same  poverty  of  deep  water  was  noted 
by  Miss  Maury  in  Cayuga  Lake.  It  .seems 
likely  that  the  mollusks  of  these  post-glacial 
lakes  have  not  had  time  to  become  adapted  to 


deep  water  conditions,  as  th^  have  in  the 
Swiss  lakes  and  many  other  bodies  of  fresh 
water. 

No  general  valuation  of  the  total  moUuscan 
fish  food  of  the  lake  is  attempted,  but  there 
are  some  interesting  estimates  of  limited  areas, 
from  counts  made  of  selected  plots  of  a  foot 
square.  A  bowldery  station  800  X^^  ^^^ 
has  a  mollusk  population  of  7,650,000  indi- 
viduals. On  a  sandy  bottom  area  1,000  X  ^^ 
feet  the  counts  indicated  65  million.  Finally, 
in  the  outlet,  where  there  is  a  uniform  area  of 
fully  3,500  X  ^^  feet,  there  are  estimated  to 
be  804i  million  mollusks. 

The  chief  species  are  illustrated  by  photo- 
graphic figrures.  Mr.  Baker's  work  is  well  done^ 
as  we  should  expect  from  his  long  experience 
with  freshwater  mollusks,  and  his  excellent 
volume  on  the  North  American  Lymnssaa. 
The  book  will  be  found  a  useful  addition  to 
the  literature  of  freshwater  zoology. 

Henbt  a.  Pilsbrt 

AoADXHT  OF  Natural  Soibnoxs  of 

PHHiADKLPHIA 


SPECIAL  ARTICLES 

THE  OVERLAPPING  OP  THE  LEAP  SHEATH  AND 

ITS  LACK  OP  VALUE  POR  DESCRIPTIVE 

BOTANICAL  LITERATURE 

During  the  crop  season  of  1916  the  writers 
grew,  at  Texas  Substation  No.  8,  Lubbock, 
Texas,  tinif ormly  tall  and  Swarf  plants  of  milo 
from  the  same  seed,  by  varying  the  time  of 
planting  and  the  environmental  conditions. 
Measurements  were  secured  from  both  the  tall 
and  the  dwarf  plats,  by  taking  ten  consecutive 
main  plants  in  an  average  row  and  recording 
the  internode  and  sheath  lengths.  The  total 
nimiber  of  internode  and  sheath  measurements 
amounted  to  78  in  the  tall  group  and  98  in  the 
dwarf  g^oup.  The  results  showed  the  mean 
internode  length  in  the  tall  group  to  be  13.33 
=i=  .061  centimeters,  as  against  a  mean  inter- 
node length  in  the  dwarf  group  of  6.88  :±z  .048 
centimeters.  The  mean  sheath  laogth  was 
17.46  =b  .050  centimeters  in  the  tall  and  15.95 
rt=  .026  centimeters  in  the  dwarf. 

Tall  and  dwarf  plats  of  kafir  were  also  grown 
from  the  same  seed  and  a  similar  set  of  meas- 
urements, totaling  106  in  the  tall  and  100  in 
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the  dwarf,  recorded  in  each  case.  The  results 
in  the  case  of  kafir  showed  a  mean  intemode 
length  of  12.00  =ti  3.699  centimeters  in  the  tall 
group,  as  compared  with  a  mean  intemode 
length  of  6.89  ii=  .532  centimeters  in  the  dwarf 
firroup.  The  mean  sheath  length  in  the  tall 
grroup  was  18.01  db  3.81  centimeters  and  in  the 
dwarf  group  18.02  :±:  .322  centimeters. 

It  is  seen  that  in  both  milo  and  kafir  the 
intemode  length  varies  widely  when  the  plant 
is  grown  under  different  environmental  con- 
ditions, but  that  little  variation  has  occurred 
in  the  length  of  the  sheath. 

From  these  data  it  would  seem  that  over- 
lapping of  the  leaf  sheath  may  show  wide 
Tariation  in  other  QramineiB  in  the  same  vari- 
ety and  plant  from  year  to  year,  depending  on 
environment,  and  that  a  statement  of  the  over- 
lap of  sheath  in  descriptive  botanical  literature 
is  of  doubtful  value. 

A.  B.  Conner, 

B.  £.  Karpbr 

AOBIOULTUBAL  EZPERIMXNT  STATION, 

CoLLiox  Station,  Txxas 


THE    AMERICAN    ASSOCIATION    FOR 
THE  ADVANCEMENT  OF  SCIENCE 

REPORT  OP  THE  TREASURER  FOR  19x6 
In  compliance  with  Article  15  of  the  eonstitu- 
tion,  and  by  direction  of  the  council,  the  treasurer 
has  the  honor  to  submit  the  following  report  show- 
ing receipts,  disbursements  and  disposition  of 
funds  and  securities  of  the  association  for  the  year 
1916  up  to  December  20,  inclusive. 

Beceipts  have  come  into  the  keeping  of  the  treas- 
urer from  the  following  sources: 

(a)  Prom  interest  on  deposits  with  the  United 
States  Trust  Ck)mpany  of  New  York,  N.  Y. 

(&)  From  the  executor  of  the  estate  of  Richard  T. 
Colbum. 

(c)  From  interest  on  securities  purchased  for  the 
association  during  the  year. 
The  total  of  cash  receipts  during  the  year  is 

$54,760.24;  and  the  appraised  value  of  the  securi- 
ties received  from  the  Colbum  estate  is  $25,740. 
The  grand  total  of  cash  receipts  and  appraised 
value  of  securitiee  received  is  $80,500.24. 

Disbursements  made  in  accordance  with  direo- 
tioBS  of  the  council  amount  in  the  aggregate  to 
$77,027.87.  These  indude  $75,733.98  paid  for 
$80,000  worth,  par  value,  of  securities  purchased 
for  the  association  and  held  as  an  investment. 


The  total  amount  of  funds  of  the  association, 
consisting  of  cash,  cost  value  of  securities  pur- 
chased and  appraised  value  of  securities  received 
from  the  Colbum  estate,  is  $109,151.21. 

The  details  of  receipts,  disbursements  and  dis- 
position of  funds  are  shown  in  the  following  item- 
ized statement: 

BALANCE  SHEET 

Assets 
Investments : 
Securities  (see  schedule,  page  146).  .$100,777.50 
Cash  in  banks 8,373.71 

$109,151.21 

LiahUiiies 

Life-members  (284  at  $50)   $14,200.00 

Jane  Smith  Fund  5,000.00 

Colbum  Fund 77,755.74 

$96,955J4 
Accmed  surplus  $12,195.47 

$109,151.21 

The  Treasurer  in  Account  with  the  American  Asso- 
ciation for  the  Advancement  of  Science  * 

Dr. 
1916 

Jan.  1.  Balance  from  last  account  . . .  $30,641.34 
Feb.  4.  Cash  from  Colbum  estate  ....  51,265.74 
Feb.  4.    Bonds  from  the  Colbum  estate 

(appraised  value)    25,740.00 

May  6.  Cash  from  Colbum  estate  . . .  750.00 
July  1.    Interest   from   United   States 

Trust  Company 764.50 

Interest  on  securities  for  the 

year ^^3^^^ 

$lll,f4i:58 

The  Treasurer  in  Account  with  the  American  As- 
sociation for  the  Advancement  of  Science 

Cr. 
1916 
Feb.    4.    Bonds   from   Colburn   estate 

(appraised  value)    $25,740.00 

Apr.  26.    Amount  paid  permanent  sec- 
retary for  two  life  member- 
ships under  Jane  M.  Smith 

Fund  .  .* 100.00 

Apr.  27.    Grant    to    Concilium    Bibli- 

ographicum    250.00 

Apr.  27.  Grant  to  Ralph  C.  Benedict.  100.00 
Aug.    2.    Interest  on  life  memberships 

for  1914  and  1915 793.89 

Nov.  15.  Compensation  paid  United 
States  Trust  Company  for 
services    in    purchase    of 

bonds 50.00 

Aug.  17.    Securities    purchased,   listed 
as  follows: 
$10,000  Chicago  and  North- 
western Railway  Co.  4 

per  cent,  bonds $9,425.00 

Accrued  interest 102.22 
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$10,000  Atchifion,  Topeka 
and  Santa  Fe  Bailway 
Co.  4  {jer  cent,  bonds.. .  9,287.50 

Accrued  interest 135.50 

$10,000  Great  Northern  Bail- 
waj  Go.  4.25  per  cent. 

bonds   10,050.00 

Accrued  interest 37.78 

$10,000  Pennsylvania  Bail- 
road  Go.  4.5  per  cent. 

bonds    10,487.50 

Accrued  interest 2.50 

$10,000  Ghicago,'  Burlington 
and  Quincy  Bailroad 
Go.  4  per  cent,  bonds  .. .  9,350.00 

Accrued  interest 177.78 

$10,000  Union  Pacific  Bail- 
road    Go.    4    per    cent. 

bonds    9,012.50 

Accrued  interest 170.67 

$10,000  Northern  Pacific 
Bailway  Go.  4  per  cent. 

bonds    9,187.50 

Accrued  interest 37.89 

$10,000  New  York  Gentral 
and  Hudson  Biver  Bail- 
road  Go.  3.5  per  cent. 

bonds    8,237.50 

Accrued  interest 32.08 

$75,733.98 
Dec  20.    Gash    in    banks    as 
follows : 
Fifth  Avenue  Bank  of  New 

York $1,681.34 

United    States    Trust    Gom- 
pany  of  New  York 6,692.37 

$8,373.71 

Total $111,141.68 

SOHKDULX  OF  INVSSTmNTS 

Securities  Purchaaed 

Par  Valae  Purchase  Value 

$10,000  Ghicago  and  North- 
western Bailway  Go.  general 
mortgage  4  per  cent,  bonds, 
due  1987   $9,425.00 

$10,000  Atchison,  Topeka  and 
Santa  Fe  Bailway  Go.  gen- 
eral mortgage  4  per  cent, 
bonds,  due  1995 9,287.50 

$10,000  Great  Northern  Bail- 
way  Go.  first  and  refunding 
mortgage  4.25  per  cent, 
bonds,  due  1961 10,050.00 

$10,000  Pennsylvania  Bailroad 
Go.  consolidated  mortgage 
4.5  per  cent,  bonds,  due 
1960    10,487.50 

$10,000  Ghicago,  Burlington 
and  Quincy  Bailroad  Go. 
general  mortgage  4  per  cent, 
bonds,  due  1958 9,350.00 

$10,000  Union  Pacific  Bail- 
road Go.  first  lien  and  re- 
funding mortgage  4  per 
cent,  bonds,  due  2008 9,012.50 


$10,000  Northern  Pacifio  BaU- 

way  Go.  prior  lien  railway 

and  land  grant  4  per  cent. 

bonds,  due  1997    9,187.50 

$10,000    New    York    Gentral 

and  Hudson  Biver  Bailroad 

Go.  3.5  per  cent,  bonds,  due 

1997    8,237.50 

$75,037.50 
Appraised    value    of    bonds    received 

from  Golbum  estate __25,740.00 

$100,777:50 

B.  S.  WOODWABD, 

Treamur€r 
December  20,  1916 


THE  AMERICAN  ASTRONOMICAL 

SOCIETY 

The  twentieth  meeting  of  the  American  Astro- 
nomical Society  was  held  at  Golumbia  University, 
on  December  26-29,  1916,  in  connection  with  the 
Gonvocation-week  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science.  The  at- 
tendance was  large,  f  orty-nine  members  being  pres- 
ent, but  was  unevenly  distributed  geographicallj, 
two  thirds  of  those  present  coming  from  the  New 
England  and  Middle  States,  and  only  two  from 
west  of  the  Mississippi 

By  an  unusual  coincidence,  three  of  the  most  im- 
portant communications  from  the  standpoint  of 
astronomy  were  not  made  at  the  sessions  of  the 
Astronomical  Society.  Professor  Gampbell's  ad- 
mirable address  on  "The  Nebulsd"  was  delivered 
by  him  as  retiring  president  of  the  American  As- 
sociation for  the  Advancement  of  Science  at  a 
general  session;  and  the  no  less  interesting  ad- 
dresses of  Professor  Brown,  on  the  relations  be- 
tween mathematics  and  the  physical  sciences,  and 
of  Professor  Leuschner,  on  the  determination  of 
orbits,  were  presented  at  a  joint  meeting  of  the 
American  Mathematical  Society,  the  Mathematical 
Association  of  America,  the  American  Astronomical 
Society  and  Section  A  of  the  A.  A.  A.  S. — ^whieh 
organizations  also  joined  in  a  very  enjoyable  din- 
ner on  Thursday  evening.  As  these  three  addresses 
will  doubtless  be  published  in  extenao,  it  is  of  no 
use  to  summarize  them  here. 

At  the  regular  scientific  sessions  35  papers  were 
presented,  which  are  here  grouped  according  to 
their  subject  matter,  rather  than  the  order  of  pre- 
sentation. Beginning  with  the  mathematical  and 
instrumental  aids  to  investigation,  Hedrick  ex- 
hibited specimens  of  new  tables  for  rapid  inter- 
polation of  logarithmic  and  other  tables,  while 
Schlesinger,  discussing  the  error  arising  from 
''neglected  decimals, '^  showed  that  this  is  usually 
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very  small;  amounting,  indeed,  more  often  than 
not  to  but  a  single  unit  of  the  last  tabulated  deci- 
mal place,  unless  the  number  of  tabular  quantities 
which  have  been  combined  exceeds  twenty.  Plas- 
kett  showed  very  interesting  views  of  the  con- 
struction of  the  great  72-inch  telescope,  and  of  the 
observatory  placed  on  Saanich  Hill,  Vancouver  Is- 
land. The  work  is  now  practically  completed  ex- 
oept  for  the  installation  of  the  great  mirror. 

In  connection  with  the  photographic  work  for 
which  such  great  telescopes  are  mainly  used,  F. 
S.  Boss's  paper,  showing  the  superiority  of  some 
Idnds  of  developer — ^notably  "caustic  hydro- 
chinon" — ^in  securing  sharp  star  images,  and 
King's  which  showed  that,  when  an  exposed  plate 
is  kept  for  months  before  development,  the  strong- 
est images  on  it  grow  more  intense,  while  the 
weakest  ones  fade,  are  of  importance.  The  discus- 
sion of  Flint's  paper  on  systematic  errors  in  the 
determination  of  stellar  parallax  brought  out  an 
apparently  general  confidence  in  the  reliability  of 
the  modem  photographic  determinations.  In  other 
fields,  TTrie  described  records  showing  that  the  gov- 
ernment wireless  time  signals  sent  out  from  the 
Great  Lakes  station  are,  very  consistently,  about 
one  twelfth  of  a  second  later  than  those  sent  from 
Arlington — ^this  "lag"  representing  the  time 
which  the  signals  from  Washington  take  to  reach 
the  more  distant  station  over  the  telegraph  lines. 
Bussell  computed  that  the  minimum  radiation  vis- 
ible to  the  eye  carries  energy  at  the  rate  of  but  one 
erg  in  forty  years. 

Xhere  were  relatively  few  papers  dealing  with 
bodies  in  the  solar  system.  Bauer  summarized  the 
latest  results  of  the  ocean  magnetic  work  of  the 
Carnegie  Institution;  Slocum  showed  a  fine  series 
of  photographs  illustrating  the  librations  of  the 
moon;  Father  Bigge  discussed  the  eclipse  of  De- 
eember  13, 1917,  which  will  be  centrally  annular  al- 
most exactly  at  the  South  Pole;  Very  described  the 
complications  which  the  absorption  of  the  earth's 
atmosphere  introduces  into  the  determination  of 
the  temperature  of  the  moon;  Arctowski  gave  the 
results  of  recent  work  on  sun-spots,  and  brought 
out  the  remarkable  fact  that  at  Batavia,  Java,  the 
weather  tends  distinctly  to  be  unusually  rainy  on 
days  of  magnetic  storms — ^which,  with  other  facts, 
falls  in  well  with  the  belief  that  the  magnetic  dis- 
turbances are  caused  by  the  impact  of  electrically 
charged  corpuscles  on  the  earth's  atmosphere;  and 
W.  E.  Glanville  described  and  discussed  his  ob- 
servations of  the  zodiacal  light. 

As  has  been  usual  in  recent  years,  many  com- 
mimications  dealt  with  stellar  astronomy.    Benja- 


min Boss  and  his  colleagues  von  Flotow  and  Bay- 
mond  contributed  six  important  papers  on  stellar 
distribution  and  drift.  It  was  found  that  the 
brighter  naked-eye  stars  tend  to  congregate,  not 
only  towards  the  galactic  plane,  but  toward  a  sub- 
sidiary plane  inclined  about  50^  to  the  former;  that 
in  certain  regions  of  this  belt  of  bright  stars  there 
exist  tendencies  toward  systematic  motion  of  a 
type  not  present  elsewhere;  that  near  the  south 
galactic  pole  the  whiter  and  redder  stars  are,  for 
the  most  part,  moving  in  different  directions;  that 
the  stars  of  large  proper  motion  tend  to  move  par- 
allel to  one  or  other  of  two  mutually  rectangular 
planes  in  space;  that  in  some  cases  the  parallaxes 
of  these  stars  can  be  estimated  with  considerable 
accuracy  on  the  basis  of  these  motions,  and  so  on. 
Two  papers  by  Shapley  and  Pease  dealt  with  star- 
dusters,  one  giving  evidence  that  the  great  cluster 
in  Hercules  is  not  strictly  globular,  but  ellipsoidal, 
and  the  other  announcing  several  important  obser- 
vations, especially  that  many  of  the  very  faint 
stars  in  the  clouds  which  compose  the  Milky  Way 
are  bluish-white  (which  is  not  the  case  in  other 
parts  of  the  sky),  and  that  it  is  therefore  probable 
that  the  distance  of  these  star  clouds  is  much  more 
than  ten  thousand  light  years.  Scares  (likewise 
from  Mount  Wilson  photographs)  finds  that  the 
number  of  stars  per  square  degree  in  the  center  of 
the  Milky  Way  is  more  than  twenty  times  as  great 
as  near  the  galactic  poles — a  result  in  remarkable 
and  still  unexplained  discordance  with  the  ratio  of 
four  to  one  obtained  at  Greenwich. 

Another  group  of  conmiunications  dealt  with 
variable  and  double  stars.  Leon  Campbell  exhib- 
ited the  remarkably  successful  cooperative  work  of 
amateur  observers  in  following  the  peculiar  vari- 
able 88  Cygni;  Kunz  and  Stebbins  reported  the 
discovery  of  two  new  variable  stars  in  Orion— one 
of  them.  Eta  Orionis,  a  bright  star,  with  variation 
due  to  eclipse.  Bailey  discussed  the  light-curves  of 
cluster  variables;  Dugan  gave  a  preliminary  ac- 
count of  his  observations  on  the  eclipsing  system 
XJ  Cephd,  which  shows  a  conspicuous  secondary 
minimum;  and  Miss  Cannon,  describing  the  spectra 
of  this  same  star,  reported  that  the  bright  com- 
ponent was  of  Class  A,  and  the  larger  but  fainter 
one  which  totally  eclipses  it  of  Class  K — so  that 
these  two  stars,  though  separated  by  little  more 
than  the  diameter  of  either,  are  spectroscopically  as 
unlike  as  Sirius  and  Arcturus;  and  Bussell  pre- 
sented orbits  of  the  visual  binaries  e  Eqp/ulei  and 
Krueger  60 — ^the  latter  the  faintest  and  least  mas- 
sive star  whose  orbit  has  so  far  been  computed. 

Three  important  papers  on  nebule  close  the  list. 
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Van  Maanen  finds  for  the  planetary  nebula  N.G.G. 
7662  a  parallax  of  (K'.023,  making  its  distance  140 
light  years,  and  its  diameter  about  twenty  times 
that  of  the  orbit  of  Neptune;  Newkirk,  from  a 
splendid  series  of  Lick  photographs,  concludes  that 
the  ring  nebula  in  Lyra  has  no  sensible  parallax  or 
proper  motion,  and  must  be  of  enormously  great 
size;  and  Wright,  with  the  new  Draper  quarts 
spectrograph  of  the  Lick  Observatory,  finds  evi- 
dence of  continuous  spectrum  in  the  extreme  ultra- 
violet in  the  planetary  nebulae,  and  gives  good  rea- 
sons for  attributing  it  to  hydrogen  in  the  gaseous 
state.  A  fourth  paper,  on  the  rotation  of  plane- 
tary nebulsB,  had  to  be  read  by  title,  on  account  of 
the  regretted  illness  of  its  author.  Professor  Camp- 
bell. 

Little  formal  business  came  before  the  meeting, 
as  most  of  this  had  been  attended  to  at  Swarth- 
more  in  August.  A  committee  upon  observation  of 
variable  stars  was  created,  to  cooperate  with  and 
^extend  the  excellent  work  which  is  now  being  so 
extensively  done  by  amateurs.  A  special  com- 
mittee constituted  to  consider  and  make  a  public 
statement  upon  the  widely  discussed  ''Daylight 
Saving  Plan''  reported  as  follows: 

''1.  The  chief  objects  the  daylight  saving  plan 
hopes  to  accomplish  are:  (a)  to  facilitate  earlier 
rising  in  summer  than  in  winter;  (&)  to  increase 
the  hours  of  daylight  available  after  the  day's 
work  for  recreation  or  other  purposes;  and  (e)  to 
conserve  to  the  nation  as  a  whole  a  part  of  the 
fuel  now  being  consumed  in  the  production  of 
artificial  light. 

"2.  The  plan  which  has  been  proposed  for  the 
United  States,  and  which  has  been  adopted  as  a 
war  measure  in  England,  France  and  Germany,  as 
well  as  in  Holland,  consists  in  advancing  the  legal 
time  one  hour  during  part  of  the  summer  half  of 
the  year.  In  the  United  States  this  amounts  to  a 
simple  shift  of  the  boundaries  of  existing  stand- 
ard time  zones. 

"3.  In  order  to  be  of  real  benefit,  the  plan  must 
be  adopted  simultaneously  by  a  large  majority 
throughout  an  extended  area  of  the  United  States. 

''4.  It  is  to  be  noted  that  the  advantages  of  the 
plan  become  less  as  we  approach  the  extreme  south- 
em  part  of  the  country,  because  the  hours  of  day- 
light are  more  nearly  the  same  throughout  the 
year  in  lower  latitudes.  For  this  reason,  this  com- 
mittee suggests  that  a  modification  of  the  proposed 
plan  might  be  advisable  for  the  extreme  southern 
portion  of  the  United  States. 

''5.  If  daylight  saving  is  adopted,  this  com- 
mittee recommends  that,  in  order  to  obviate  the  in- 


troduction of  terms  that  may  prove  confusing,  the 
names  now  in  use  to  describe  standard  time  be  con- 
tinued with  unchanged  meaning,  thus  in  Chicago 
Central  Time  would  be  used  in  winter,  as  tit  pres- 
ent, and  eastern  time  in  summer. 

' '  6.  The  proposed  plan  involves  no  advantages  in 
scientific  work,  nor  does  it  entail  serious  disadvan- 
tages. Meteorological  observers  would  continue 
the  present  practise  of  making  their  observations 
at  specified  Eastern  Standard  times  throughout  the 
country.  The  change  in  time  could  easily  be  taken 
into  account  in  the  preparation  of  tide  tables  and 
similar  publications. 

"7.  The  chief  objections  to  the  proposed  plan 
that  have  been  brought  to  the  attention  of  the 
committee  are  the  following: 

"  (a)  In  all  civilised  countries  the  middle  of  the 
working  day  is  not  noon,  -  but  somewhat  later. 
Under  the  proposed  plan  it  would  sometimes  come 
before  noon,  and  usually  earlier  than  the  expeH- 
ence  of  mankind  appears  to  have  justified. 

"  (&)  Artisans  who  begin  work  early  would  have 
to  get  up  in  the  dark,  thus  undergoing  serious  in- 
convenience, and  at  times  using  more  instead  of 
less  light,  and  also  at  some  seasons  requiring  more 
fuel. 

"(c)  The  setting  back  or  forward  of  all  docks 
by  an  hour  on  two  days  in  each  year  will  involve 
inconvenience  and  annoyance. 

**{d)  'Not  a  single  scientific  society  or  other 
body  with  expert  knowledge  has  supported  it  ' 
{Nature). 

"8.  The  committee  are  unanimous  in  regard  to 
sections  1  to  6  above,  but  are  not  agreed  as  to  the 
weight  that  should  be  attached  to  the  disadvan- 
tages enumerated  under  7.  Two  members,  Jaeoby 
and  Schlesinger,  favor  the  adoption  of  the  plan  as 
proposed,  and  are  convinced  it  would  be  highly 
beneficial;  a  third,  Poor,  believes  that  the  plan 
should  be  put  into  operation,  but  for  the  present  aa 
an  experiment.  The  two  remaining  members,  Pick- 
ering and  Bossell,  believe  that  the  disadvantages 
distinctly  outweigh  the  advantages,  and  are  op- 
posed to  the  adoption  of  the  daylight  saving  plan." 

It  may  be  added  that  a  vote  at  one  of  the  meet- 
ings of  the  society  showed  eight  members  in  favor 
of  the  plan,  seven  opposed  to  it,  and  fourteen  neu- 
tral. 

With  resolutions  of  thanks  to  Columbia  Univer- 
sity for  the  hospitality  extended  to  the  society,  the 
meetings  came  to  a  close  on  Friday  afternoon,  De- 
cember 29. 

HxNKT  Noaais  Bussxll, 
Acting  Secretary  for  the  Meeting 
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THE  OUTLOOK  FOR  AGRICULTURAL 

SCIENCE! 

Without  wasting  time  in  discussing  the 
question  whether  there  is  such  a  thing  as 
agricultural  science,  I  desire  to  proceed  at 
once  to  a  brief  review  of  the  conditions  both 
favorable  and  unfavorable  to  the  progress 
of  those  3cientific  activities  necessary  to  the 
improvement  of  American  agriculture  and 
the  wel&re  of  country  people  upon  whom 
we  all  depend  for  our  food  supply,  for  the 
proper  employment  and  treatment  of  our 
landSj  and  for  certain  human  qualities  best 
propagated  and  preserved  in  the  life  of  the 
open  country. 

THE  PLAN 

No  thinking  man  can  fail  to  be  deeply 
impressed  with  the  magnitude  and  the  far* 
reaching  consequences  of  what  might  be 
called  the  American  program  for  agricul- 
tural advancement. 

This  prc^ram  took  definite  foim  in  1862 
in  the  establishment  of  a  national  Depart- 
ment of  Agriculture,  and  in  the  passage  of 
the  Land  Grant  Act,  whereby  a  college  of 
agriculture  was  established  in  every  state 
of  the  union.  It  was  characterized  and 
vitalized  a  quarter  of  a  century  later  by 
subsequent  acts  providing  for  an  experi- 
ment station  in  connection  with  every  agri- 
cultural college ;  and  mightily  advanced  by 
state  appropriations,  in  some  instances 
multiplying  many  times  the  federal  sub- 
sidy. So  generous  indeed  were  these  appro- 
priations that  the  $30,000  of  federal  funds 

1  Address  of  the  yice-president  and  chairman  of 
Section  M,  Agriculture,  American  Association  for 
the  Advancement  of  Science,  New  York,  December 
27,  1916. 
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have  been  fiupplemented  until  the  total 
revenues  of  certain  institutions  for  agri- 
cultural research  amount  to  no  less  than 
$200,000  annually. 

This  combined  federal  and  state  program 
aims  directly  at  an  adequate  and  a  perma- 
nent food-supply,  and  with  equal  directness 
it  proposes  to  retain  upon  the  land,  if  pos- 
sible, a  fair  share  of  the  intelligence,  the 
learning,  and  the  culture  of  the  American 
people.  This  latter  purpose  may  be  called 
Utopian,  but  a  little  reflection  will  convince 
even  the  most  skeptical  that  in  no  other  way 
can  our  lands  be  properly  handled,  for 
farming  is  after  all  and  in  the  last  analysis 
an  individual  affair. 

The  incidental  effect  upon  citizenship  of 
such  a  systematic  effort,  especially  in  a 
)iemocracy,  is  an  interesting  sociological 
and  economic  question,  but  it  is  quite  aside 
from  the  present  purpose,  which  is  to  an- 
alyze the  agencies  that  have  been  awakened 
in  the  name  of  agricultural  science  and  to 
distinguish  as  clearly  as  possible  between 
those  that  are  really  helpful  and  others  that 
by  accident  or  otherwise  have  become  at- 
tached like  barnacles  to  the  ship  and  whose 
load  is  even  less  serious  than  their  resist- 
ance. 

The  sudden  establishment  of  a  national 
system  of  fifty  institutions  under  combined 
federal  and  state  support,  and  the  engaging 
upon  this  extensive  scale  in  both  education 
and  research  in  a  hitherto  neglected,  if  not 
despised,  field  was  certain  to  be  followed  by 
results  both  desirable  and  undesirable.  The 
combination  is  still  further  complicated  by 
the  fact  that  the  new  field  has  suddenly 
become  popular,  drawing  into  its  vortex 
amounts  of  money  never  before  equaled, 
and  engaging  the  attention  of  aU  sorts  and 
conditions  of  men,  some  seeking  opportu- 
nity for  real  service,  others  attracted  by  the 
loaves  and  fishes,  even  by  the  crumbs. 

It  was  as  inevitable  that  certain  results 


should  follow  the  agencies  here  invoked  as 
that  other  effects  should  follow  causes. 

For  example,  it  is  impossible  to  launch 
so  pretentious  a  program  without  a  vast 
amount  of  good  resulting,  and  in  this  re- 
spect the  most  sanguine  enthusiasts  have 
not  been  disappointed.  It  is  impossible  to 
accomplish  a  public  service  of  this  charac- 
ter and  magnitude  without  developing  a 
body  of  earnest,  capable  and  devoted  scien- 
tists who  work,  not  for  reward,  but  for  the 
good  that  they  can  do,  and  it  is  my  desire 
here  and  now  to  pay  tribute  of  respect  to 
the  hundreds,  yes  thousands  of  men  and 
women  who  labor  both  day  and  night,  who 
expose  and  often  destroy  their  health  in 
carrying  forward  this  great  work.  They 
shall  have  their  reward. 

But  it  is  also  impossible  to  suddenly  en- 
gage upon  an  extensive  scale  in  a  new  and 
undeveloped  field  without  drawing  into  the 
service  both  inadequately  trained  and 
mediocre  men.  It  is  impossible  that  a  field 
should  be  popular  without  attracting  the 
sensationally  minded,  and  it  is  equally  un- 
likely that  so  large  an  amount  of  public 
money  could  be  expended  without  the  crea- 
tion of  a  vast  and  complicated  administra- 
tive machinery. 

It  is  for  us  who  have  been  in  this  work 
almost  from  its  beginning  and  who  have 
seen  with  our  own  eyes  both  the  wheat  and 
the  tares  developing  side  by  side  to  criti- 
cally and  somewhat  sharply  distinguish  be- 
tween the  two.  Not  only  should  we  do  this 
among  ourselves,  but,  difficult  and  unpleas- 
ant as  the  service  is,  we  owe  it  to  the  pub- 
lic, we  owe  it  to  our  institutions,  and  we 
owe  it  to  ourselves  to  frankly  state  the  con- 
ditions as  they  are,  with  a  view  to  the  cor- 
rection of  certain  evils  that  have  crept  in 
and  which,  if  not  exterminated,  will  destroy 
not  only  the  best  work  in  agricultural  sci- 
ence,  but  even  the  institutions  that  were 
founded  and  are  operated  for  its  advance- 
ment. 
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THB  FIELD 

It  can  not  be  too  thoroughly  and  nniver- 
sally  understood  and  remembered  that  for 
the  purpose  of  research,  teaching  and  dem- 
onstration, agriculture  means  farming. 
Agriculture  is  so  broad  a  term ;  it  touches 
so  many  sciences  and  at  so  many  points; 
its  problems  are  so  varied  and  the  ques- 
tions involved  in  their  solution  are  so  fas- 
cinating that  the  temptation  to  wander  far 
afield  is  often  well  nigh  irresistible. 

However,  the  funds  appropriated, 
whether  public  or  private,  were  set  aside 
for  the  express  purpose  of  improving  the 
quantity,  quality,  reliability  and  perma- 
nency of  our  food  supply  and  for  the  wel- 
fare of  those  who  work  the  land  and  who, 
experience  shows,  rapidly  descend  to  the 
level  of  peasantry  under  conditions  which 
they  are  unable  to  control  without  the  as- 
siBtance  of  science,  the  benefits  of  educa- 
tion, and  the  support  of  the  public  con- 
science. 

"Wheref  ore,  we  are  to  distinguish  sharply 
between  those  lines  of  investigation  that 
bear  upon  the  business  of  farming  and 
those  collateral  lines  which,  though  they 
may  arise  out  of  the  materials  of  agricul- 
ture, have  yet  little  or  no  significance  in 
the  field  of  food  production. 

In  saying  this  the  writer  is  not  to  be 
understood  as  restricting  the  field  to  so- 
called  practical  lines.  Far  from  it.  For 
this  purpose  at  least  there  is  no  distinction 
between  what  is  practical  and  what  is  sci- 
entific. But  let  the  scientist  be  not  de- 
ceived by  the  materials  with  which  he 
works.  It  is  not  the  materials  that  deter- 
mine whether  a  piece  of  work  is  truly  agri- 
cultural ;  it  is  the  outlook,  the  purpose,  thcv 
application  that  is  to  be  made,  these  are  the 
tesrts,  not  as  to  the  excellence  of  the  work 
or  its  general  significance,  but  as  to  its 
legitimacy,  especially  in  the  experiment 
stations. 

Wherefore,  these  funds  are  not  available 


for  ordinary  scientific  research^  however 
valuable,  even  though  the  materials  in- 
volved be  drawn  from  the  farm.  They  are 
not  available  for  the  amusement  or  the  per- 
sonal enjoyment  of  the  investigator; 
neither  are  they  to  be  devoted  to  paying  the 
expenses  of  aviation  excursions  into  the 
rarefied  and  upper  atmosphere  of  specula- 
tion even  in  so  worthy  a  field  as  the  so- 
called  pure  sciences. 

The  temptation  to  wander  afield  is  not 
only  due  to  the  fascination  of  outlying  pas- 
tures, but  it  is  strengthened  by  the  actual 
and  frequent  necessity  of  spending  much 
time  and  energy  in  clearing  up  an  abstract 
point  which  science  in  its  imperfect  state 
has  not  yet  touched.  But  these  excursions 
into  outlying  territories  after  truth  neces- 
sary for  purposes  of  further  research  are 
to  be  regarded  as  essential  rather  than  log- 
ical ;  as  a  means  to  an  end  and  never  a  pur- 
pose. At  no  point  does  the  research  man 
in  agriculture  need  to  step  permanently 
aside  for  facts  which  science  has  not  yet 
supplied,  but  which  he  must  obtain  before 
going  ahead  with  his  proper  work. 

MEN 

Fortunately  for  some  reasons,  unfortu- 
nately for  others,  the  time  has  come  when 
agriculture  is  popular.  Among  the  fortu- 
nate features  of  so  happy  a  condition  of 
affairs  is  the  fact  that  we  now  command  in 
this  field  the  respect  and  the  service  of  the 
highest  grade  of  men  with  the  best  obtain- 
able training.  And  if  some  are  yet  tempted 
to  enter  this  form  of  service  in  the  hope  of 
premature,  if  not  undue  publicity,  we  have 
the  satisfaction  of  believing  that  their 
numbers  are  growing  relatively  smaller. 

Indeed,  as  matters  stand  to-day  it  would 
be  difficult  to  find  in  any  other  branch  of 
human  activity  a  more  self-sacrificing  and 
public-spirited  class  of  men  than  are  those 
of  our  agricultural  colleges  and  experiment 
stations.   They  have  had  some  trouble,  it  is 
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true,  in  obtainmg  in  all  cases  suitable 
training,  but  their  spirit  and  energy  are 
certainly  laudable,  even  calling  often  for 
reertraint  in  the  interest  of  health  and  the 
higher  service. 

A  heavy  weight  of  resx)onsibility  rests 
upon  the  young  man  now  preparing  for  a 
career  in  agricultural  research.  It  is  not 
enough  that  he  have  some  special  knowl- 
edge and  skill  in  a  narrow  field  such  as  soil 
analysis,  genetics  or  vegetable  pathology. 
He  must  have  scholarship,  breadth  of 
knowledge  and  vision  enough  to  know  the 
relation  of  his  specialty  to  other  branches 
of  science,  and  the  bearing  of  it  all  upon 
the  business  and  the  practise  of  food  pro- 
duction, that  is,  farming. 

For  the  purposes  of  the  investigator  a 
real  knowledge  of  and  sympathy  with  the 
actual  operation  of  the  farm  and  the  prob- 
lems of  the  farmer  is  not  only  desirable,  but 
essential.  Farming  is  a  productive,  not  a 
speculative  industry,  and  the  problems  of 
agriculture  are  those  of  production  and 
distribution,  not  those  of  special  oppor- 
tunity. 

Moreover,  farming  is  a  private  business 
upon  which  the  welfare  of  families  depends 
— ^not  a  few  scattered  people,  but  a  full 
third  at  least  of  all  the  population  and  con- 
stituting entire  communities.  This  frac- 
tion of  the  race  must  not  be  disregarded  or 
the  earth  will  avenge  herself  not  only  upon 
the  unsuccessful  farmer,  but  upon  the  peo- 
ple as  a  whole,  whose  heritage,  after  all, 
the  land  is. 

The  agricultural  scientist,  therefore, 
must  not  make  mistakes,  or  he  will  lead  a 
whole  people  to  disaster.  Our  philosophies 
may  be  wrong;  they  can  be  readjusted. 
Our  conceptions  of  the  solar  system  may  be 
incomplete  or  wholly  erroneous ;  but  every- 
day life  will  go  on  about  the  same.  How- 
ever, if  we  entertain  wrong  conceptions 
about  the  serious  business  of  food  produc- 


tion, the  consequences  are  swift  and 
merciless. 

If  we  get  too  little  out  of  the  earth,  pop- 
ulation is  unduly  restricted  or  unutterably 
miserable;  and  if  we  win  our  sustenance 
by  methods  destructive  rather  than  perma- 
nent, then  our  successors,  if  not  we  our- 
selves, will  pay  the  penalty  of  our  error  or 
of  our  piracy.  Science  is  our  only  reliance, 
but  the  agricultural  engineer  must  make 
no  mistakes.  He  must  be  no  blind  leader 
of  the  blind.  Therefore  he  must  know  the 
business  of  fanning. 

Now  this  is  easier  said  than  realized.  The 
coUege  student  has  lived  all  bis  life  in  schooL 
Learning  has  been  his  occupation.  More- 
over, we  shall  teU  him  that  if  he  expects  to 
be  really  valuable,  he  must  not  stop  with 
the  bachelor's  degree,  but  he  must  do  so 
much  in  addition  and  do  it  so  well  that  he 
will  inevitably  and  in  good  time  achieve 
the  doctorate. 

How  then  can  this  young  man  know  by 
experience  the  business  of  farming  t  He 
can  not  know  it  as  the  farmer  knows  it 
after  fifty  years  of  earning  a  living  and  of 
clothing  and  educating  the  family  he  has 
raised.  This  prospective  scientist  will  work 
for  a  salary,  which  means  an  assured  liv- 
ing while  he  studies  and  attempts  to  solve 
the  problems  of  those  who  live  by  produc- 
tion. 

The  problem  for  the  young  scientist  is 
not  easy,  and  that  is  the  reason  for  discus- 
sing it  at  length.  It  takes  twelve  years  of 
child  life  to  finish  the  high  school  and  pre- 
pare for  coUege.  The  student  is  twenty  to 
twenty-two  at  graduation.  Three  years 
more  for  a  doctorate  puts  him  at  twenty- 
three  to  twenty-five.  Besides,  there  is  mar- 
riage to  be  considered,  for  farming  is  a 
married  man 's  job,  and  bachelors  as  a  class 
will  never  solve  its  problems.  When  and 
how  is  this  man  to  get  experience  in  actual 
farming  f 

Experience  in  supporting  a  family  on 
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the  farm  he  can  not  have  unless  he  owns  a 
farm  and  becomes  a  real  farmer,  in  which 
case  he  is  out  of  our  reckoning,  for  obser- 
vation shows  that  such  men  are  not  likely 
to  return  to  the  public  service  except  after 
failure,  when  they  are  not  desirable. 

It  is  impracticable,  in  the  opinion  of  the 
writer,  to  require  farm  experience  as  a  con- 
dition either  of  admission  to  college  or  of 
graduation,  largely  because  of  the  difficulty 
of  ascertaining  and  certifying  what  consti- 
tutes satisfactory  experience ;  but  it  is  pos- 
sible to  require  actual  farm  experience  as  a 
prerequisite  to  certain  elective  courses  of 
instruction,  leaving  the  teacher  to  deter- 
mine sufficiently  for  his  purpose  a  question 
that  has  no  complete  solution. 

It  has  long  been  the  custom  of  the  writer 
to  advise  every  student  in  agriculture  who 
has  not  lived  a  full  year  in  actual  work 
upon  a  real  farm  to  drop  out  in  the  middle 
of  the  sophomore  year  and  get  it.  This 
particular  time  is  recommended  as  afford- 
ing enough  scholarship  to  enable  him  to 
look  at  the  matter  from  the  student's  point 
of  view,  as  being  less  valuable  than  later 
years,  involving  less  embarrassment  to  the 
student,  and  as  calculated  to  greatly  enrich 
the  lalter  years  of  study.  This  is  recom- 
mended for  all  students  of  agriculture, 
whether  headed  for  farming  or  for  a  scien- 
tific career;  and  without  at  least  this  much 
of  actual  touch  with  real  rather  than  paper 
farming,  the  future  usefulness  of  the  ex- 
periment station  man  is  far  from  assured. 

Much  space  is  devoted  to  this  subject  be- 
cause it  looms  large  in  public  affairs  just 
now.  In  conversation  the  other  day  with 
the  most  prominent  Hindoo  philosopher 
now  living,  and  whose  son  graduated  in 
the  agricultural  college  of  the  institution  I 
represent,  this  extensive  landholder  com- 
plained of  the  lack  of  practical  knowledge 
or  even  of  appreciation  of  the  conditions 
actually  and  necessarily  confronting  the 
Indian  farmer  on  the  part  of  men  in  the 


public  service  and  presumably  qualified  to 
advise  and  assist  tiie  people  with  an  im- 
proved solution  of  their  very  difficult  prob- 
lem. They  know  certain  scientific  facts  as 
abstractions,  but  to  be  useful  somebody 
must  make  the  application  to  practise  and 
this  application  should  be  made  by  edu- 
cated men. 

No  conception  needs  to  be  more  firmly 
impressed  upon  the  young  agricultural  sci- 
entist at  this  juncture  than  the  fact  that 
agricultural  research  is  not  a  game  for  the 
amusement  of  the  players,  but  a  real  search 
after  truth  to  be  employed  in  the  solution 
of  one  of  the  profoundest  of  human  prob- 
lems, whether  regarded  from  the  standpoint 
of  the  individual  farmer  on  his  farm,  or 
of  public  service  to  a  people  at  large — con- 
sumer and  producer  alike. 

VERIFICATION 

One  encouraging  feature  of  the  problem 
is  the  f  aet  that  the  findings  of  scientists  are 
to  have  abundant  and  able  verification  or 
correction  in  the  field. 

The  thousands  of  farmers  who  are  read- 
ing the  bulletins  of  the  experiment  sta- 
tions, the  hundreds  of  agricultural  students 
going  from  our  fifty  colleges  and  a  grow- 
ing number  of  schools  back  to  the  farm  are 
all  putting  to  the  test,  and  intelligently  too, 
under  a  vast  variety  of  conditions,  the 
tentative  findings  of  the  specialist.  Here 
lie  both  safety  and  inspiration,  but  the 
obligation  of  the  scientist  to  be  always  and 
everlastingly  right  is  not  lessened. 

The  business  of  verification  is  still 
further  extended  and  intensified  by  the 
system  of  local  improvement  associations 
or  farm  bureaus,  each  employing  an  ad- 
viser who,  when  competent,  as  he  commonly 
is  and  as  he  always  ought  to  be,  forms  a 
nucleus  for  really  effective  service  in  ac- 
tually putting  to  the  working  test  whatever 
is  new  or  promising  in  the  business  of 
farming.     Fortunately   the   relations   be- 
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tween  the  system  of  advisers  and  the  ex- 
periment stations  and  the  colleges  of  agri- 
culture are  very  intimate.  It  looks  as 
though  in  them  the  machinery  at  least  for 
improved  and  reliable  food  production  is 
fairly  well  assured. 

POLICE  WORK 

However,  there  are  always  perils  in  the 
most  promising^  journeys  into  unexplored 
territory  or  in  sailings  upon  uncharted 
waters. 

The  experiment  stations  are  new,  and 
fortunately  whatever  else  may  be  said  they 
have  now  the  confidence  of  the  farmers, 
who  have  come  generally  to  feel  that  a  new 
force  is  in  affairs  and  that  a  new  help  to 
farming  has  appeared  in  that  indefinite 
thing  we  call  service. 

Now  there  is  always  a  temptation  to  put 
sacred  things  to  ungodly  uses,  and  the  ex- 
periment stations  have  not  escaped  the 
operation  of  the  general  law.  Science  has 
shown  that  a  certain  disease  or  pest  can  be 
controlled,  and  it  has  pointed  out  the 
method  of  doing  it.  What  more  natural 
than  that  the  public  should  take  the  sta- 
tions at  their  word,  and  say  "Very  well, 
here  is  an  appropriation;  go  ahead,  make 
your  serums  and  your  rules  to  put  the 
thing  into  practise ;  hale  citizens  into  court ; 
fine  or  imprison  them  if  necessary,  but 
make  it  work"t 

Now  this  is  hasty  logic  and  bad  practise. 
The  experiment  stations  are  organized  for 
research,  not  for  administration.  Again,  it 
is  unseemly  that  a  creature  of  the  public 
like  a  scientific  institution  should  appear 
against  citizens  in  the  courts  and  fine  or 
commit  them  to  jail.  Besides,  the  experi- 
ment stations  have  no  militia  with  which  to 
suppress  resistance,  which  in  such  cases  as 
foot  and  mouth  disease  is  as  ever  present 
as  time  and  as  explosive  as  a  volcano. 

Besides,  the  object  of  the  scientist  is  re- 
search, and  how  shall  the  experiment  sta- 


tion carry  on  further  investigation  after 
new  truth  if  it  must  stop  short  and  en- 
force the  aocumulating  mass  of  revised 
practise.  It  will  soon  be  so  cluttered  up 
under  such  a  policy  that  new  work  is  im- 
possible and  most  of  its  funds  and  labora- 
tory space  win  be  used  for  the  purpose  of 
"regulatory  work,"  when  further  prog- 
ress is  practically  impossible,  a  condition 
that  has  already  overtaken  certain  of  tiie 
experiment  stations  and  is  all  too  rapidly 
threatening  others. 

The  only  safety  either  to  the  research 
worker,  the  station  or  the  public  is  for  the 
investigator  to  verify  his  discoveries,  point 
out  the  method  of  their  practical  use,  and 
go  on  after  other  truths,  leaving  the  public 
to  make  such  use  of  the  new  knowledge  as 
it  deems  wise  and  relying  upon  the  usual 
police  power  of  the  state  for  its  enforce- 
ment, if  enforcement  is  necessary.  In  no 
other  way  can  research  be  protected ;  in  no 
other  way  can  the  stations  discharge  the 
pubHc  service  for  which  they  were  organ- 
ized; and  in  no  other  way  can  the  confi- 
dence of  the  public  be  indefinitely  enjoyed. 

THE  CULT  OF  ADMINISTRATION 

The  rate  and  the  intensity  with  which  ad- 
ministration under  one  pretext  or  another 
is  coming  to  dominate  research  in  this 
country,  especially  along  agricultural  lines, 
is  little  short  of  appalling  to  any  candid  ob- 
server who  takes  stock  of  the  situation  and 
who  has  the  courage  of  his  convictions. 

Many  if  not  most  investigators  in  agri- 
culture are  now  required  to  begin  a  piece  of 
research  work  by  drafting  a  formal  project 
in  which  the  materials  and  methods  are 
definitely  described,  the  cost  specified,  and 
the  expected  results  foretold.  The  method 
is  akin  to  a  new  turn  of  a  kaleidoscope,  or 
the  setting  of  a  new  combination  on  a  com- 
plicated machine  which,  after  all  the  new 
adjustments  of  pins,  screws  and  levers  have 
been  carefully  made,  is  expected  to  go 
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ahead  of  itself  and  grind  out  what  might  be 
called  inevitable  results. 

This  process  is  intended  as  a  standardiz- 
ing procedure,  and  if  results  are  not  soon 
forthcoming,  reports  of  progress  are  due 
from  time  to  time  as  a  kind  of  perpetual 
guarantee,  on  the  installment  plan,  that  the 
thing  was  worth  doing  and  that  the  special- 
ist is  still  ''on  the  job"  and  not  loafing  or 
skylarking  off  into  the  wilderness  fishing 
and  hunting  as  scientists  are  prone  to  do  I 

Before  anything  can  actually  be  done, 
however,  this  project,  in  many  branches  of 
the  public  service  at  least,  must  be  sub- 
mitted to  administrative  review,  in  order 
to  learn  whether  the  work,  however  valu- 
able, can  be  legally  performed.  I  confess 
to  extreme  difficulty  in  treating  this  por- 
tion of  my  theme  with  such  moderation  of 
language  and  statement  as  are  appropriate 
to  the  dignity  of  the  occasion,  and  when  I 
fail  let  the  exigency  of  a  just  cause  be  my 
excuse. 

A  mass  of  hirelings  called  clerks  now 
pounce  upon  the  project,  one  after  the 
other,  each  intent,  not  upon  helping  for- 
ward a  valuable  piece  of  pubUc  service,  but 
upon  seeing  if  perchance  he  can  not  find 
some  statute  law,  court  decision  or  office 
ruling  that  makes  the  thing  illegal  and 
therefore  impossible. 

In  this  enterprise  the  hireling  will  take 
no  chances.  He  is  not  there  to  promote  the 
public  service,  but  to  regulate  it,  and  to  see 
that  everything  is  done  decently  and  in 
order.  If  service  is  prevented  altogether, 
that  is  no  business  of  his.  Everybody  must 
justify  his  job,  and  the  more  things  get 
stopped  the  more  importance  is  attached  to 
restrictive  methods.  If  everything  goes 
through,  many  clerkships  would  be  abol- 
ished. 

Nor  should  this  hireling  be  condemned 
when  he  reports  adversely  upon  a  perfectly 
good  thing  because  it  perchance  runs  coun- 
ter to  the  ruling  of  a  public  official,  even 


though  made  many  years  before  in  another 
department  under  conditions  quite  dissimi- 
lar and  by  a  man  of  questionable  ability, 
long  since  dead  and  practically,  if  not  en- 
tirely, forgotten.  This  clerk  was  put  there 
to  find  objections,  and  it  is  little  wonder 
that  he  discovers  among  the  accumulation 
of  laws,  decisions  and  rulings  reason 
enough  for  stopping  many  of  the  things 
that  come  his  way.  After  this  arbitrary 
fashion  is  progress  made  unduly  difficult. 

When  this  project  returns  to  the  special- 
ist, battered  and  beaten,  he  sets  about  to 
reconstruct  the  plan,  using  so  much  of  the 
original  as  may  have  passed  the  various 
censors,  introducing  new  material  to  fill 
the  gaps,  and  sends  it  out  again  to  run  the 
gauntlet.  After  repeated  journeys  and 
final  approval,  the  real  worker  at  last  sets 
about  the  task  of  endeavoring  to  accomplish 
something. 

But  the  troubles  of  the  investigator  have 
only  begun  when  the  project  is  finally  ap- 
proved. He  needs  some  new  and  special 
equipment  and  makes  out  a  requisition  in 
quintuplicate  and  three  colors,  praying  His 
Majesty  the  Purchasing  Agent  to  provide 
the  materials  for  his  work — of  course  out  of 
funds  already  set  aside  for  his  department. 

At  the  best,  he  must  satisfy  the  business 
office  that  no  other  equipment  will  answer 
his  purpose  and  that  no  other  can  be  bought 
so  cheaply.  At  the  worst  he  may  find  that 
his  specifications  have  partially  or  entirely 
been  ignored  and  material  ordered  which 
he  can  not  use,  and  often,  through  unfa- 
miliarity  of  * '  the  office ' '  with  the  tricks  of 
the  trade,  he  is  actually  mulcted  in  the 
purchase. 

But  this  poor  project  is  not  through  with 
its  troubles.  The  would-be  investigator 
learns  that  the  purchasing  agent  is  not, 
after  all,  a  free  moral  agent,  but  is  himself 
an  hireling.  He  learns  that  even  the  board 
of  trustees,  which  was  elected  by  the  people 
to  operate  the  university,  are  not  free  to  use 
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their  judgment,  but  have  certain  overlords 
at  the  state  capitol  in  the  form  of  special 
commissions  appointed  by  the  governor, 
and  represented  mostly  by  clerks  empow- 
ered by  law  to  ride  rough  shod  over  all 
conditions. 

He  finds — ^this  scientist  and  would-be 
public  servant— that  his  requisition  for 
equipment  must  first  of  all  be  sent  to  the 
board  of  prison  industries  in  order  that 
anything  made  in  the  penitentiaries  of  the 
state  may  be  substituted  for  his  specifica- 
tions, and  that  too  regardless  of  price,  over 
which  neither  he,  nor  the  purchasing  agent, 
nor  even  the  board  of  trustees,  has  the 
slightest  authority  or  even  influence. 

And  still  his  troubles  are  not  finished. 
Unkindest  cut  of  all,  he  may  not  even  select 
the  assistant  upon  whose  skill  and  faithful- 
ness the  outcome  will  largely  depend.  This 
assistant,  secretary,  clerk,  or  stenographer, 
whatever  he  may  happen  to  be,  will  be 
selected  upon  examination  by  an  outside 
body  miles  away,  consisting  of  men  ap- 
pointed under  half  the  salary  of  the  inves- 
tigator— and  glad  to  get  it — ^men  who  were 
never  in  his  or  any  other  man's  laboratory, 
yet  who  presume  to  say  and  do  say  who 
shall  be  employed  and  who  shall  not  be 
employed. 

Not  only  are  assistants  appointed  from 
without,  but  that  form  of  administration 
which  consists  of  reviewing  projects  or  other 
supervision  is  performed  by  men  appointed 
after  the  same  manner.  In  this  way  it 
often  happens  that  a  mediocre  neophyte 
"supervises''  the  investigations  of  his  own 
teacher  who  was  indiscreet  enough  and 
tender-hearted  enough  a  few  years  ago  to 
give  him  a  passing  mark  against  his  own 
better  judgment. 

As  a  final  blow  to  his  personal  pride  and 
enthusiasm,  this  investigator  learns  that  he 
will  be  unable  to  report  his  results  in  the 
form   he   most  desires   because  the  state 


printer  or  the  prison  shop  is  unwilling,  or 
what  is  more  likely  unable,  to  do  the  work 
as  it  should  be  done,  neither  will  they  '^re- 
lease" the  job  that  it  may  be  done  as  it 
would  appear  in  ordinary  work  from  insti- 
tutions not  overriden  by  administration. 

He  even  learns  that  tiie  very  building  in 
which  he  works,  and  whose  insufferable 
ugliness  and  unnecessary  cost  have  amazed 
him,  was  planned  by  a  state  architect,  over- 
ruling the  supervising  architect  of  the  uni- 
versity; and  that  the  building  across  the 
way,  of  another  form  of  ugliness  and  in- 
efficiency, was  executed  by  another  state 
architect  of  a  succeeding  ''administration," 
again  overruling  the  institution,  its  school 
of  architecture,  and  its  board  of  trustees, 
even  though  the  autocrat  knew  so  little  of 
his  business  as  to  be  unable  to  draw  plans 
and  specifications  upon  which  builders 
would  file  a  bid.  So  do  administration  and 
law  prevail  over  knowledge,  needs  and  rea- 
son, for  this  is  an  actual  experience. 

This  investigator,  discouraged,  disgusted, 
if  not  disheartened  at  least  with  the  keen 
edge  of  inquiry  long  since  dulled,  says  in 
his  heart :  "  I  will  arise  and  hie  me  to  an- 
other institution  where  the  needs  of  the 
work  are  held  supreme  over  methods  of 
procedure  and  exploitation  of  positions  and 
funds." 

Vain  hope !  He  may  find  temporary  re- 
lief at  certain  points,  but  it  is  only  tem- 
porary, for  the  conditions  described,  while 
not  all  as  yet  operative  in  any  one  place, 
are  every  one  in  operation  to-day  some- 
where among  institutions  given  to  agricul- 
tural research  and  are  rapidly  extending  to 
all  the  publicly  supported  institutions. 

As  a  last  example  of  the  absurd  extent  to 
which  administration  has  been  pushed,  this 
investigator — qualified  by  long  years  of 
training  and  experience — will  find,  in  not 
one  but  many  institutions,  that  should  his 
duties  lead  him  outside  the  confines  of  his 
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state,  he  may  not  go  at  public  expense  wiih- 
out  the  permission  of  ike  governor. 

His  own  knowledge  of  the  needs,  his 
training,  judgment  and  loyalty  count  for 
nothing.  ^W  desire  to  economize  funds, 
dearer  to  him  than  to  anybody  else,  funds 
that  have  been  exploited  time  and  again  by 
ofScers  over  whom  neither  he  nor  the  board 
of  trustees  have  the  slightest  control — ^this 
desire  is  no  guarantee  of  his  judgment  The 
opinion  of  the  head  of  the  department  does 
not  count.  The  recommendation  of  the 
president  is  void  of  meaning.  The  action 
of  the  board  of  trustees  is  impotent.  The 
question  must  go  to  the  governor  of  the 
state — ^this  mighty  question  as  to  whether 
Dr.  Blank,  scientist  at  $4,000  per  year,  may 
step  across  the  border  to  consult  his 
brother  scientist  and  have  his  expense  bill 
of  $7.93  paid  from  funds  appropriated  by 
the  legislature  and  set  aside  by  the  trustees 
for  this  very  purpose.  Ye  gods,  where  are 
we  drifting  I ! 

If  this  burden  were  from  within  the  insti- 
tution the  case  would  be  different,  because 
it  could  the  more  easily  be  removed.  But 
it  is  inflicted  from  without  under  the  pre- 
text of  auditing,  or  of  efSciency,  and  with 
certain  federal  funds  we  have  reached  a 
stage  of  affairs  such  that  the  specialist  may 
work  only  in  "cooperation"  with  offices  a 
thousand,  perhaps  two  thousand,  miles 
away  and  represented  by  men  who  know 
little  of  the  local  conditions  involved — ^a  co- 
operation  at  best  that  is  purely  administra- 
tive, mostly  restrictive,  wholly  artificial, 
and  defensible  only  as  a  means  of  adminis- 
tration. So  has  administration  become  not 
only  supervision,  but  actual  cooperation, 
under  which  the  last  opportunity  for  per* 
sonal  initiative  and  the  best  service  is 
taken  away. 

All  this  is  done  in  the  name  of  one  or  the 
other  of  two  agencies — the  administration 


of  public  funds,  or  the  demands  of  effi- 
ciency. 

Officers  connected  with  federal  and  state 
administration  seem  to  be  unable  to  dis* 
tinguish  between  the  business  of  auditing 
and  that  of  supervision.  They  reason  that 
if  they  are  in  any  way  to  certify  funds  they 
must  also  approve  the  work.  In  this  way 
has  ordinary  auditing  developed  within 
twenty-five  years  into  what  was  at  first  in- 
spection  of  work  and  at  last  a  kind  of  ''co- 
operation" in  which  the  one  to  be  held 
responsible  for  results  is  under  the  domi- 
nance of  authority  entirely  outside  the 
institution  which  he  serves.  In  this  way 
an  outside  individual,  even  a  minor  officer, 
is  able  to  overrule  a  university  and  its  en- 
tire administrative  machinery. 

Efficiency  is  more  insidious,  for  it  works 
under  the  guise  of  service  and  proves  by 
figures  that  scientists,  teachers  and  others 
in  the  public  service  must  be  standardized 
in  order  to  be  made  efficient,  and  before  this 
car  of  Juggernaut,  training,  loyalty,  coun- 
sel, experience,  even  deliberative  acts  of 
boards  of  trustees  of  successful  and  high- 
minded  citizens  serving  without  salary  do 
not  count  as  against  a  small  group  of  self- 
selected  and  politically  appointed  individ- 
uals shut  up  in  an  office  miles  away  with 
neither  special  training,  knowledge  of  the 
situation  nor  other  qualification  to  enter 
our  laboratories  but  the  blind  authority  of 
law  working  in  the  dark  and  largely 
through  individuals  who  would  never,  ex- 
cept by  the  accidental  working  of  law,  be 
connected  in  any  way  with  our  work.  So 
are  useless  and  pestiferous  positions  multi- 
plied and  made  parasitic  upon  a  most  ex- 
cellent service. 

LITTLE  ADMINISTRATION  NEGE88ABY 

Administration  can  not  vitalize  research. 
Its  whole  effect  is  restrictive  and  hence 
should  be  reduced  to  a  minifnum.    That  it 
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is  not  necessary  to  good  work  is  shown  by 
the  seventy-five  years'  experience  at  Both- 
amsted.  That  auditing  accomplishes  all 
that  is  necessary  in  addition  to  the  public 
reports  of  responsible  boards  of  trustees  is 
shown  by  the  experience  of  numerous  insti- 
tutions not  yet  under  the  blighting  effects 
of  too  much  administration.  That  adminis- 
tration is  recognized  as  a  deterrent  to  good 
work  is  shown  by  the  struggles  of  the  state 
universities  everywhere,  not  only  to  free 
themselves  from  this  outside  dominance 
that  is  wasting  funds,  and  crushing  the  life 
out  o£  institutions  and  men,  but  they  arfe 
also  simplifying  their  own  internal  machin- 
ery to  the  end  that  nothing  should  come 
between  the  worker  and  his  work. 

All  progress  in  science  is  the  result  of 
individual  interest,  initiative,  invention  and 
energy,  all  of  which  must  be  resident  in  the 
worker.  The  driving  force  that  brings  re- 
sults is  internal,  not  external,  to  the  ex- 
plorer after  new  truth.  It  beckons  from 
ahead  and  does  not  prod  from  behind.  It 
is  akin  to  that  attraction  which  drew  ex- 
plorers time  after  time  to  the  pole,  and  not 
akin  to  the  whip  that  sends  the  slave  to  the 
galley  or  the  cotton  field. 

Administration  does  no  work.  It  is  a 
harness  put  upon  activity.  Its  purpose  is 
not  to  actuate,  but  to  restrain  and  forbid,  as 
witness  the  multitude  of  laws,  boards,  com- 
missions, decisions  and  rulings  that  have 
grown  up — all  restrictive.  *'Thou  shalt 
not"  is  the  burden  of  most  administrative 
legislation  and  office  rulings. 

The  effect  is  delay,  added  expense,  dis- 
couragement of  men,  and  unsatisfactory 
service  at  every  step,  for  after  engaging  the 
best  available  men,  administration  proceeds 
to  tie  their  hands  and  to  exploit  their 
funds. 

EFFECTS  OF  ADMINISTEATION  ON  MEN 

The  effect  of  too  much  administration 
upon  the  scientific  worker  is  at  first  one  of 


disappointment,  then  of  discouragement, 
and  finally  of  disgust.  Conditions  as  they 
are  now  developing  not  only  constitute  an 
unhealthy  example  for  our  young  men  in 
college,  but  they  are  deterring  thoughtful 
men  from  entering  the  public  service.  Real 
men  are  unwilling  to  subject  themselves  to 
unnecessary  restriction  and  petty  annoy- 
ances, the  obvious  exploitation  of  funds  and 
the  artificial  multiplication  of  administra- 
tive positions,  with  their  overhead  charges 
upon  research  and  their  power  to  bring  re- 
proach upon  the  best  intentions  and  the 
most  faithful  service.  There  is  danger  to 
everybody  when  the  crash  comes,  as  it  will 
come  when  the  public  begins  to  understand 
the  foreign  forces  that  have  attached  them- 
selves to  the  serious  business  of  research 
in  agriculture. 

But  it  is  objected  that  without  super- 
vision much  time  and  money  are  wasted; 
besides  some  men  are  lazy.  Granted  with- 
out argument!  As  to  waste  of  time  and 
money,  some  of  both  is  inevitable.  Many 
excursions  were  made  northward  before  the 
pole  was  conquered.  Perhaps  some  money, 
even  lives,  were  wasted,  but  not  the  attempt 
as  a  whole.  At  the  most  no  scheme  could 
be  invented  that  so  inevitably  leads  to  time 
service  and  fraud  as  the  one  now  building 
up  around  our  institutions  where  the  pub- 
lic is  made  to  feel  that  nobody  is  either 
honest  or  capable  save  the  ''inspector" 
and  the  appointed  overlord  who  gets  his 
commission  by  executive  appointment  and 
reports  to  nobody.  What  guarantee  have 
we  of  his  honesty? 

Modem  efficiency  standards  are  devel- 
oped from  the  manufacture  of  ^oes, 
clothes-pins,  overalls,  etc.,  and  are  expressed 
in  motions  per  hour.  These  standards  are 
not  applicable  to  research.  Money  put  into 
research  is  bread  cast  upon  the  waters.  In 
the  serious  business  of  searching  after  new 
truth,  no  man  knows  in  advance  the  road 
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that  shall  be  traveled  before  he  may  stand 
upon  the  heights;  He  may  be  held  down, 
but  he  can  not  be  pushed  up.  No  power  on 
earth  is  so  impelling  as  his  own  initiative 
and  determination  to  achieve. 

Under  what  project  did  Darwin  workt 
Did  Faraday  report  regularly  upon  the 
progress  of  his  mental  wanderings  after 
firm  resting  places!  Could  the  searchers 
after  the  principle  of  radioactivity  report 
progress  from  time  to  time  f  How  shall  we, 
even  in  the  interest  of  efficiency,  record  the 
Sermon  on  the  Mount  or  the  Gettysburg 
address  in  terms  of  laboratory  hours  t  Oo 
to,  we  are  dealing  with  strange  gods  at  this 
point.  Let  us  be  forgiven  and  return  to 
the  worship  of  the  true  Deity  which  is 
ready  to  recognize  the  individual  as  the 
source  of  all  real  discovery  and  which  is 
willing  to  accredit  him  with  as  much  of 
honesty  of  purpose,  and  of  faithfulness  to 
the  public  as  the  political  appointee,  also 
an  hireling.  Above  all  let  us  not  set  up  to 
rule  over  us  machinery  that  is  manned  by 
those  individuals  who  could  not  themselves 
do  the  work  they  attempt  to  supervise. 
And  above  all  I  protest  against  the  present 
temper  of  the  public  mind  which  has  been 
tampered  with  by  professional  exploiters 
until  it  is  unwilling  to  trust  its  business 
in  the  hands  of  boards  or  other  deliberative 
bodies  even  when  composed  of  reputable 
citizens  busy  for  the  most  part  about  their 
own  affairs,  but  overrules  their  judgment 
by  exalting  individuals  who  have  no  occu- 
pation of  their  own  but  whose  profession  it 
is  to  multiply  and  to  fill  administrative 
positions,  that  render  no  service  but  that 
hinder  mightily  the  progress  of  the  true 
scientist  whose  one  occupation  is  research. 

Here  have  come  together  the  working 
scientist  and  the  professional  officeholder. 
They  face  in  opposite  directions.  At  pres- 
ent the  office  man  has  the  upper  hand.  He 
assumes  the  role  of  critic  and  the  public  has 


accorded  him  all  he  asks.  The  time  will 
come,  however,  and  may  it  not  be  long  de- 
layed, when  the  scientist  will  again  come 
into  his  own  and  the  institution  to  which 
he  belongs  will  recognize  no  overlord,  ex- 
cept the  auditor,  who  will  be  an  auditor,  not 
an  autocrat  in  technical  science. 

THE  RANGB 

So  thoroughly  has  chemistry  taken  the 
lead  as  a  science  fundamental  to  all  im- 
provement in  agriculture  that  the  terms 
are  sometimes  used  synonymously.  How- 
ever, the  outlook  for  the  development  of 
other  sciences  in  their  relation  to  agricul- 
ture is  extremely  suggestive.  Physics,  for 
example,  has  never  consciously  served  farm- 
ing. I  know  of  but  two  graduate  students 
in  agriculture  who  have  specialized  in 
physics,  and  it  was  the  experience  of  both 
that  physicists  were  somewhat  surprised  to 
learn  that  their  science  could  be  of  the 
slightest  use  in  agriculture,  whereas  the 
facts  are,  it  is  of  fundamental  importance 
at  many  points. 

Both  botany  and  zoology  possess  undevel- 
oped opportunities  little  dreamed  of.  They 
have  in  the  past  served  agriculture  mainly 
in  the  field  of  genetics  or  of  animal  and 
plant  diseases.  We  are  only  beginning  to 
study  crop  production  from  the  standpoint 
of  the  physiology  of  the  plant,  its  sensitive 
periods  and  the  conditions  essential  to  suc- 
cessful growth. 

As  a  whole  we  have  only  scratched  the 
surface  of  science  in  its  relation  to  the  prac- 
tise of  farming.  The  outlook  is  nothing 
short  of  a  panorama  to  him  who  has  an  ade- 
quate vision  of  the  future  and  the  ability 
to  work  in  any  one  of  the  great  fields  of 
science,  distinguishing  clearly  between  sci- 
ence per  86  and  its  application  to  the  arts 
of  man. 

The  writer  is  not  pessimistic  and  is  in  no 
sense  discouraged  with  the  outlook.    He  is 
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concerned  only  with  matters  as  they  stand. 
Some  of  the  conditions  of  which  we  com* 
plain  are  accidental  and  deplored  as  much 
by  the  administratiye  officers  who  happen 
to  be  in  charge  as  by  the  scientific  workers 
in  the  laboratories.  Others  are  the  resolt 
of  a  more  or  less  wholesale  desire  to  exploit 
a  situation  which  enjoys  large  appropria- 
tions of  public  funds.  This  is  the  element 
that  must  be  sloughed  off  at  all  cost 

The  public  who  is  to  be  served  and  who 
pays  the  bills  will  ultimately  clean  the 
stables,  if  only  the  scientists  and  the  insti- 
tutions who  have  permanent  reputations  to 
defend  and  who  outlive  successive  genera- 
tions of  appointed  overseers  will  be  true  to 
their  responsibilities  and  insist  upon  work- 
ing  conditions  favorable  to  reasonable  re- 
sults. 

No  other  branch  of  science  is  so  richly 
endowed  as  is  agriculture;  no  other  prom- 
ises such  important  results ;  no  other  has  so 
large  an  army  of  men  faithful  to  their 
duties;  no  other  so  enjoys  the  confidence 
of  the  public.  The  question  is,  shall  agri- 
cultural science  with  all  these  advantages 
weighed  against  the  disadvantages  be 
stronger  or  weaker  than  other  branches  of 
study,  and  can  the  publicly  supported  insti- 
tutions with  superior  revenues  afford  equal 
advantages  for  research  as  compared  with 
independent  institutions  resting  upon  pri- 
vate funds f 

E.  Davekport 

TJnivxbsitt  or  iLLmois 


SCIENTIFIC  EVENTS 

SIGMA  XI  IN  DULUTH.  MINN. 

The  "Quarter  Century  Becord  and  His- 
tory "  of  Sigma  Xi  appeared  in  1913.  It  con- 
tained, among  other  valuable  information,  the 
names  and  addresses  of  all  those  elected  to 
Sigma  Xi  up  to  December  81,  1911.  Mr.  Eu- 
gene Van  Oleef  conceived  the  idea  of  organ- 
izing the  members  residing  in  Duluth,  believ- 
ing that  such  an  organization  could  prove  more 


or  less  suooessfuL  As  a  result  of  a  little  corre- 
spondence and  personal  interviews  "The  So- 
ciety of  Sigma  Xi  of  Duluth,  Minn.,"  was 
consummated  with  10  charter  members  in 
July,  1913. 

Meetings  are  held  bimonthly.  A  dinner  is 
served  after  which  an  informal  paper  is  pre- 
sented by  one  of  the  members  and  discussed  by 
all.  The  wives  of  the  members  and  a  lady 
friend  of  each  of  the  unmarried  members  may 
be  guests  at  any  meeting.  Their  attendance 
has  been  almost  as  regular  as  that  of  the  men. 

Each  paper  has  covered  some  phase  of  the 
work,  in  which  the  respective  members  are  en- 
gaged. The  nature  of  these  presentations  may 
be  gained  from  some  of  the  following  titles  se- 
lected at  random:  Heredity  and  Environment; 
The  Valuation  of  Public  Utilities;  Design  and 
Construction  of  the  Aerial  Bridge  at  Duluth; 
Climate  and  Man;  The  Learning  Process  and 
Acquisition  of  Skill,  etc 

At  present  the  membership  consists  of  3 
mechanical  engineers,  1  civil  engineer,  1  agri- 
culturist, 1  geographer,  1  physician  and  1 
psychologist.  With  such  a  variety  of  inter- 
ests represented  each  one  is  assured  of  receiv- 
ing information  worth  while  at  each  meeting. 
The  discussions  are  thoroughly  alive  and 
stimulating. 

That  the  meetings  have  been  worth  much  to 
each  one  is  attested  by  the  fact  that  the  attend- 
ance for  the  past  four  years  has  been  almost 
perfect,  no  one  being  absent  imless  because  of 
circumstances  over  which  they  have  had  no 
control. 

This  announcement  is  made  to  the  readers 
of  SoiENOE,  in  the  belief  that  others  may  care 
to  adopt  the  idea  in  the  locality  in  which  they 
are  now  residing.  There  seems  to  be  no  rea- 
son for  the  cessation  of  interest  in  the  welfare 
of  Sigma  Xi  just  because  one  is  not  engaged 
in  academic  work.  The  spirit  of  research 
should  live  after  college  days  among  all  mem- 
bers of  Sigma  Xi,  regardless  of  the  course  in 
life  which  they  may  pursue.  Details  of  the 
organization  in  Duluth,  not  cited  above,  will 
be  gladly  given  to  any  who  may  apply  to  the 
undersigned.  Eugene  Yak  Cleef 

State  Normal  SoHOOLy 
Duluth,  Minn. 
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THB   HANCOCK   MINERAL   COLLECTION 

As  somewhat  exaggerated  acooimts  of  this 
collection  appeared  in  the  newspapers  at  the 
time  of  its  purchase  for  the  Harvard  Min- 
eralogical  Mnseiun  a  brief  description  is  o^ 
portune. 

Elwood  P.  Hancock  who  died  last  December 
in  Burlington,  N.  J.,  in  his  eighty-second 
year,  was  a  landscape  artist  by  profession  and 
also  carved  in  wood  as  a  pastime;  he  began 
to  collect  minerals  when  nineteen  years  old 
and  continued  throughout  his  life.  To  this 
pursuit  he  brought  the  artisfs  eye  and  skilled 
manipulation  with  fine  tools  as  well  as  a  won- 
derful ''flair"  for  fine  specimens  even  when 
the  crystals  were  buried  in  the  matrix,  and 
acquired  a  keen  acquaintance  with  minerals. 
For  many  years  he  visited  Franklin  Furnace 
twice  yearly,  and  made  trips  to  Paterson,  Nova 
Scotia,  Virginia,  North  Carolina  and  other 
famous  American  mineral  localities,  and  the 
choice  specimens  he  brought  back  were  worked 
out  with  incredible  skill  to  show  their  beauty, 
with  hardly  a  suspicion  that  tools  had  been 
used  to  dear  away  the  matrix. 

The  collection  contains  about  1,600  speci- 
mens of  generally  the  first  quality*  usually 
matrix  specimens  showing  good  crystals.  The 
standard  European  and  other  non-American 
localities  are  fairly  represented  with  excellent 
and  well-chosen  material  but  the  greater  in- 
terest is  in  the  superb  crystals  from  American 
localities  such  as  Franklin  Furnace,  Tilly 
Foster  mine,  Amelia  Court  House,  Ya.,  and 
others  where  Mr.  Hancock  collected  on  the 
spot  and  then  worked  out  his  material  with 
incredible  skill  and  patience. 

John  E.  Wolfp 

Habvabd  TJnivxbsitt 

AMERICAN    ACADEMY    OF    PUBLIC    HEALTH 

The  organization  of  this  society,  which  was 
formed  at  a  meeting  held  in  Cincinnati,  Octo- 
ber 23,  1916,  has  been  noted  in  Sgienoe.  The 
New  York  Medical  Journal  states  that  a  con- 
stitution was  adopted  stating  that  the  objects 
of  the  new  organization  are  to  increase  the 
efficiency  of  its  members  through  the  discus- 
sion of  public  health  problems,  to  promote 
the  efficiency  of  public  health  administration, 


to  raise  the  standards  of  public  health  prac- 
tise, and  to  stimulate  original  work  in  public 
health  science.     Qualifications  for  member- 
ship are  based  upon  achievements  as  public 
health    workers    and    scholarship    in    public 
health  science.    There  are  two  classes  of  mem- 
bers: Active  members,  who  must  be,  at  the 
time  of  election,  not  lees  than  thirty  years  of 
age  and  actively  engaged   in  public  health 
work,  and  honorary  members  who  are  chosen 
in  recognition  of  unusual  ability  or  length  of 
service  in  public  health  work.    Wh^i  the  mem- 
bership has  reached  fifty,  not  more  than  five 
new  members  shall  be  added  in  any  one  year, 
in  addition  to  filling  vacancies.    At  the  meet- 
ings of  the  organization  it  is  not  proposed  to 
read  scientific  papers,  but  to  devote  the  time 
to  the  open  discussion  of  the  reports  of  com- 
mittees.    During  the  year  the  various  com- 
mitees  will  be  called  upon  to  prepare  reports 
on  such  public  health  problems  as  are  sug- 
gested by  the  membership,  and  their  reports 
will  be  placed  in  the  hands  of  the  members 
several  weeks  in  advance  of  the  annual  meet- 
ing so  that  the  members  may  come  to  the 
meetings  prepared  to  discuss  the  same  intelli- 
gently.   It  is  planned  to  publish  from  time  to 
time  the  opinions  which  the  membership  of 
this  academy  may  reach  as  the  result  of  their 
deliberations   on  the  problems  presented  to 
them.    The  members  of  the  organization  for 
the  first  year  are:  Dr.  Carl  L.  Alsberg,  Dr. 
John  F.  Anderson,  Dr.  Hermann  M.  Biggs, 
Dr.  Kupert  Blue,  Dr.  Charles  V.  Chapin,  Dr. 
H.  W.  Conn,  Dr.  Haven  Emerson,  Dr.  W.  A. 
Evans,  Dr.  Irving  Fisher,  Dr.  Lee  K.  Frankel, 
Dr.  Allen  W.  Freeman,  Dr.  Wade  H.  Frost, 
Dr.  George  W.  Fuller,  Dr.  John  S.  Fulton, 
Dr.  Joseph  Gbldberger,  Dr.  S.  S.  Gk>ldwater, 
Dr.  William  C.  Oorgas,  Dr.  Selskar  M.  Ghmn, 
Dr.  Frederick  L.  Hoffman,  Dr.  J.  N.  Hurty, 
Dr.  E.  O.  Jordan,  Dr.  J.  W.  Kerr,  Dr.  J.  J. 
Kinyoun,  Dr.  J.  H.  Landis,  Dr.  E.  C.  Levy, 
Dr.  L.  L.  Lumsden,  Dr.  Q.  W.  McCoy,  Dr. 
A.  J.  McLaughlin,  Dr.  Joseph  S.  Neff,  Dr. 
Charles  E.  North,  Dr.  William  H.  Park,  Dr. 
Earle  B.  Phelps,  Dr.  W.  S.  Rankin,  Dr.  M.  P. 
Ravenel,  Dr.  M.  J.  Kosenau,  Dr.  William  T. 
Sedgwick,  Dr.  W.  F.  Snow,  Dr.  C.  W.  Stiles, 
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Dr.  J.  W.  Trask,  Dr.  Victor  0.  Vaughan,  Dr. 
William  H.  Welch,  Dr.  George  0.  Whipple, 
Dr.  O.-E.  A.  Window,  Dr.  William  0.  Wood- 
ward. 


SCIENTIFIC  NOTES  AND  NEWS 
Pbofessor  R  a.  Ooolbt,  state  entomologist 
and  professor  of  zoology  at  the  Montana  State 
College,  has  been  elected  president  of  the 
American  Association  of  Economic  Entomolo- 
gists. 

At  the  annual  meeting  of  the  Society  of 
American  Bacteriologists  officers  were  elected 
as  follows :  President,  Professor  L.  P.  Kettger, 
of  the  Sheffield  Scientific  School;  Vice-preri- 
dent.  Dr.  E.  E.  Buchanan,  Iowa  State  Col- 
lege; Secretary  and  Treasurer,  Dr.  A.  Parker 
Hutchins,  Glenolden;  Delegate  to  council  of 
the  American  Association  for  the  Advance- 
ment of  Science,  Dr.  P.  P.  Hadley,  Kingston, 
B.  I. ;  council  members.  Miss  Jean  Broadhurst, 
New  York;  Dr.  P.  P.  Clark,  Wisconsin;  Dr. 
L.  A.  Eogers,  Washington,  D.  C,  and  A.  E. 
Tngham,  Boston. 

Professor  W.  P.  M.  Ooss,  dean  of  the  col- 
lege of  engineering  of  the  TTniversity  of  Illi- 
nois, has  resigned  to  accept  the  presidency  of 
the  Bailway  Car  Manufacturers'  Association 
of  New  York.  The  resignation  will  take  effect 
as  soon  as  Dr.  Goss  can  be  reUeyed. 

General  George  W.  Goethals,  recently 
chief  engineer  of  the  Panama  Canal  and  gov- 
ernor of  the  Canal  Zone,  has  announced  the 
opening  of  consulting  engineering  offices  in 
New  York  City.  General  Goethals  has  associ- 
ated with  him  specialists,  including  George  M. 
Wells,  former  resident  engineer  in  charge  of 
building  construction.  Canal  Zone,  and  will 
engage  in  a  general  consulting  practise  in 
civil,  electrical,  mechanical  and  hydraulic 
engineering. 

In  memory  of  Judge  Harvey  H.  Baker,  of 
ihe  Boston  Juvenile  Court,  there  has  been  es- 
tablished a  Judge  Baker  Poundation.  Dr. 
William  Healy,  director  of  the  Psychopathic 
Institute  of  the  Juvenile  Court  of  Cook 
County*  will  have  charge  of  the  work  of  the 
new  foundation. 


The  Delalande-Gu6rineau  prize  of  the  Paris 
Academy  of  Sciences  has  been  awarded  to  Sir 
Ernest  Shackleton,  for  his  explorations  in  the 
Antarctic  continent. 

The  Boyle  medal  of  the  Boyal  Dublin  So- 
ciety has  been  conferred  on  Professor  Henry 
H.  Dixon,  professor  of  botany  in  the  Univer- 
sity of  Dublin. 

At  a  stated  meeting  of  the  New  Yoik  Acad- 
emy of  Medicine  on  Pebruary  1,  Dr.  Walter 
B.  James  announced  that  the  portrait  of  Dr. 
William  M.  Polk  had  been  presented  to  the 
academy,  and  that  this  completed  the  full  line 
of  i>ortraits  of  presidents  of  the  academy.  Dr. 
George  D.  Stewart  made  the  address  of  accept- 
ance on  behalf  of  the  academy.  The  portrait 
is  the  work  of  Miss  Belle  Isaacs. 

The  twelfth  annual  banquet  of  the  Cornell 
Society  of  Civil  Engineers  at  the  Hotel  Bres- 
lin.  New  York,  on  January  19,  was  given  in 
honor  of  Professor  Irving  Porter  Church, 
Nearly  a  hundred  and  fifty  engineers  were 
present 

Before  leaving  the  United  States  to  spend  a 
year  in  the  far  east,  Dr.  Liberty  Hyde  Bailey 
was  the  guest  at  a  dinner  given  by  the  mem- 
bers of  the  Ithaca  Board  of  Commerce  and 
his  fellow  members  of  the  Cornell  faculty. 
Roger  B.  Williams,  trustee  of  the  university, 
was  toastmaster.  The  speakers  were  Dr.  W.  H. 
Jordan,  head  of  the  State  Experimental  Sta- 
tion at  Geneva;  Dean  A.  W.  Smith,  of  the  Col- 
lege of  Mechanical  Engineering;  Dean  A.  R. 
Mann,  of  the  College  of  Agriculture;  Dean  C. 
A  Martin,  of  the  College  of  Architecture; 
Dean  E.  H  Haskell,  of  the  College  of  Civil 
Engineering;  Professor  Nathaniel  Schmidt,  of 
the  department  of  Semitics,  and  Jacob  Roth- 
schild, diairman  of  the  Board  of  Commerce. 

Dr.  Gregory  D.  Waloott,  professor  of  phi- 
losophy and  p^chology  in  Hamline  Univer- 
sity, has  been  given  a  year's  leave  of  absence 
to  teach  psychology  and  logic  in  the  gov^n- 
ment  college  of  Tsing  Hua,  China.  He  ex- 
pects to  sail  from  San  Prancisco  about  the 
first  of  next  July  and  to  be  abroad  until  Sep- 
tember, 1918. 
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Dr.  R  Saukdbt  has  been  appointed  by  tbe 
Boyal  College  of  Physicians,  London,  Harve- 
ian  Orator;  Dr.  E.  S.  Beynolds  to  be  Bradshaw 
Lecturer  for  this  year,  and  Dr.  T.  M.  Legge 
to  be  Milroy  Lecturer  for  1918. 

At  the  Royal  Institution  Professor  0.  S. 
Sherrington  is  giving  a  course  of  six  lectures 
on  ^*  The  Old  Brain  and  the  New  Brain,  and 
their  Meaning,"  and  Mr.  A.  R.  Hinks,  r.R.S., 
two  lectures,  on  "  The  Lakes  and  Mountains 
of  Central  Africa.** 

Rudolf  von  Virchow's  family  have  donated 
to  the  Berlin  "  Ooldsammelstelle  *'  seven  gold 
medals  that  had  been  conferred  on  Yirchow 
by  foreign  scientific  organizations.  The 
medals  have  a  total  weight  of  1,200  gm.  and 
are  valued  at  about  $650.  The  heirs  of 
Mommsen  have  taken  a  similar  step,  turning 
in  to  the  gold  reserve  the  medals  that  had 
been  awarded  to  Mommsen  in  his  day. 

The  Chemical  Society  of  France  held  a 
memorial  meeting,  on  December  9,  on  the 
hundredth  anniversary  of  the  birth  of  the 
French  chemist,  C.  F.  Gerhardt,  1816-1856, 
known  for  his  work  on  the  structure  of  the 
molecula 

Mb.  Andrea  Angel,  chief  chemist  at  the 
factory  at  Woolwich  where  the  recent  explo- 
sion occurred,  the  story  of  whose  self-sacrifice 
is  told  in  the  official  report  of  the  disaster, 
was  bom  in  1877.  Educated  at  Christ  Church, 
Oxford,  he  was  lecturer  in  natural  science  at 
Brasenose  and  also  hon.  tutor  in  chemistry 
to  the  non-collegiate  students. 

Professor  E.  Gaupp,  professor  of  anatomy 
in  Breslau,  died  on  November  24,  1916. 

The  death  is  announced  of  the  former  pro- 
fessor of  ophthalmology  at  the  Universities  of 
Bern  and  Bostock,  Dr.  von  Zehender,  aged 
ninety-one  years. 

In  preparation  for  the  next  annual  meeting 
of  the  American  Medical  Association,  which  is 
to  be  held  in  New  York  during  the  week  of 
June  4-10,  a  large  committee  of  local  physi- 
cians has  been  formed  charged  with  -pertect- 
ing  the  details  necessary  to  make  such  a  meet- 
ing a  success.  Dr.  Wendell  0.  Phillips  is 
chairman.  Dr.  Alexander  Lambert  is  treas- 


urer and  Dr.  Floyd  M.  Crandall  is  secretary 
of  the  New  York  Committee  of  Arrangements. 
The  headquarters  of  the  conmiittee  are  in  the 
Academy  of  Medicine,  17  West  43d  Street 
Subcommittees  have  been  formed  dealing  with 
finance^  registration,  entertainment,  hotels, 
sections,  scientific  exhibit,  commercial  exhibit, 
press  and  publicity,  and  golf.  On  the  two  days 
preceding  the  meeting,  namely,  on  June  4 
and  5,  there  will  be  a  clinical  congress,  dur- 
ing which  clinics,  demonstrations  and  tours 
of  inspection  will  be  conducted  in  hospitals, 
laboratories,  clinics  and  scientific  institutions 
throughout  the  city.  The  organization  of  the 
features  to  be  made  available  at  this  time  has 
been  entrusted  to  over  thirty  different  sections, 
representing  general  medicine,  pharmacology 
and  therapeutics,  pathology  and  physiology, 
preventive  medicine  and  hygiene,  pediatrics, 
dermatology,  neurology,  mental  diseases,  gen- 
eral surgery,  orthopedic  surgery,  gynecology, 
obstetrics,  urology,  rectum  and  colon,  ophthal- 
mology, otology,  rhinology  and  laryngology, 
stomatology,  roentgenology,  anesthetics,  and 
women  physicians.  In  addition  to  this,  there 
are  sections  dealing  with  allied  topics,  such  as 
trained  nursing  and  training  schools,  district 
nursing,  hospital  social  service,  planning  and 
financing  of  municipal  and  non-municipal 
hospitals,  hospital  superintendents  and  execu- 
tives, and  military  surgery  and  Bed  Cross. 

A  BILL  prepared  by  the  California  state 
board  of  health  carrying  with  it  an  appro- 
priation of  $500,000  provides  for  the  estab- 
lishment of  a  state  psychopathic  hospital  to 
be  located  near  the  University  of  California 
Medical  School  in  San  Francisco,  to  be  gov- 
erned by  the  university  regents  with  the  pro- 
fessor of  psychiatry  as  ex-officio  director.  The 
hospital  is  to  provide  not  only  a  research  labo- 
ratory but  treatment  for  all  patients  requiring 
special  or  intensive  study  for  a  short  period. 

A  NUMBER  of  members  of  the  Kaiser  Wil- 
helm  Association  have  planned  a  German  in- 
stitute  for  research  on  x>sychiatry.  The  funds 
subscribed  as  yet  do  not  permit  an  independ- 
ent establishment,  but  it  is  proposed  to  organ- 
ize an  institute  of  the  kind  as  a  branch  of  the 
Munich  psychiatric  clinic. 


164 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1155 


Thb  governor  of  MiimeBota  has  reoom* 
mended  to  the  legislature  that  $25,000  be  ap* 
propriated  at  the  present  session  for  the  use 
of  the  state  entomologist  in  combating  white 
pine  blister  rust  in  Minnesota.  As  arranged, 
the  plant  pathologist  of  the  exp^iment  sta- 
tion and  the  state  entomologist  wiU  work  in 
cooi)eration  the  coming  season;  the  plant 
pathologist  to  have  charge  of  scouting  and 
eradication  along  the  eastern  border  of  Minne- 
sota in  the  St.  Croix  Valley;  the  state  ento- 
mologist, by  virtue  of  his  office  as  nursery 
inspector,  will  take  care  of  inspection  and  eradi- 
cation in  nurseries,  parks,  cemeteries  and  pri- 
vate plantings.  It  is  expected  that  the  state 
of  Wisconsin  will  cooperate  energetically  on 
its  side  of  the  St.  Croix  River. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Through  the  generosity  of  a  friend  of  Har- 
vard University,  who  prefers  to  remain  un- 
known, there  has  been  established  an  assistant 
professorship  of  bacteriology  in  the  Harvard 
Medical  School,  to  be  known  as  the  Silas  Ar- 
nold Houghton  Professorship.  In  the  words 
of  the  donor,  the  gift  is  made  "in  grateful 
memory  of  Dr.  Houghton  as  a  physician  and 
a  friend."" 

M.  G.  Eains,  professor  of  horticulture  and 
horticulturist  at  the  Pennsylvania  College  and 
Station,  has  resigned  and  has  been  succeeded 
by  Dr.  S.  W.  Fletcher,  formerly  director  of 
the  Virginia  Station. 

Dr.  H.  B.  Fantham,  of  Christ's  College, 
Cambridge,  has  been  appointed  to  the  pro- 
fessorship of  zoology  at  the  South  African 
School  of  Mines  and  Technology,  Johannes- 
burg, and  Dr.  0.  E.  Moss,  of  Emmanuel  Col- 
lege, has  been  appointed  professor  of  botany 
to  the  same  institution. 

At  London  University  Mr.  James  John 
Ghiest,  B.A.,  of  Trinily  College,  Cambridge, 
has  been  appointed  to  the  university  reader- 
ship in  graphics  and  structural  engineering, 
tenable  at  University  College,  in  succession  to 
Dr.  W.  H.  Ecdes,  reader  in  graphics,  who  has 
been  appointed  professor  of  applied  physics 
and  electrical  engineering  at  Finsbury  Tech- 
nical College. 


DISCUSSION  AND  CORRESPONDENCE 

THB  SLIDES  OF  THB  PANAMA  CANAL 

To  THB  Editor  op  Sodence:  In  view  of  the 
fact  that  portions  of  the  annual  report  of  the 
governor  of  the  Panama  Canal  for  the  fiscal 
year  ending  June  80,  1916,  containing  criti- 
cisms of  the  writer's  views  of  the  canal  slides 
have  been  published  recently  in  many  news- 
papers throughout  the  country,  the  writer  is 
impelled  to  make  the  following  statement. 

The  governor  implies  in  his  report  that  the 
sole  basis  for  the  writer's  expressed  opinion 
that  "practically  all  of  Gbld  Hill  and  much 
of  Zion  Hill  must  be  removed"  "before  the 
Canal  can  be  said  to  be  completed  and  per- 
manently opened  to  traffic  "  was,  as  he  states, 
an  investigation  of  "  fully  three  or  four  hours  " 
and  says  that  he  (the  writer)  stated  that  he  had 
made  a  "  thorough  examination."  In  the  first 
place,  the  writer  did  not  state  that  he  had 
made  a  "thorough  examination,"  these  words 
being  used  without  the  writer's  knowledge. 
Whether  the  examination  was  sufficiently  thor- 
ough and  enough  information  obtained  to 
justify  an  expression  of  opinion  may  be  deter- 
mined from  the  following  statements. 

It  is  doubtful  whether  any  other  activity  of 
the  government  has  ever  received  equal  public- 
ity through  the  press,  official  reports,  lectures 
and  descriptions  of  returned  visitors  and  em- 
ployees as  has  the  Panama  Canal  diuring  ita 
construction,  so  that  there  has  been  no  excuse 
for  any  interested  person  not  having  exact 
and  detailed  information  concerning  the  canal 
project. 

The  writer,  as  well  as  most  geologists,  had 
his  interest  aroused  several  years  ago,  by  the 
unexx>ected  difficulties  encountered  by  the 
Panama  Canal  engineers.  This  was  especially 
the  case  because  it  was  evident  that  the  com- 
*  bination  of  geological  and  climatic  conditions 
prevailing  there  were  mainly  responsible  for 
the  troubles.  From  careful  studies  of  much 
published  and  unpublished  data  the  writer 
was  fairly  familiar  with  the  situation  long  be- 
fore the  opportimity  came  to  visit  the  region* 

On  returning  from  an  extensive  trip  through 
the    South    American   continent,   the   writer 
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spent  October  22,  2B,  and  November  1-4, 1915, 
in  the  Canal  Zone  and  the  intervening  time, 
October  24r^l,  in  Costa  Rica.  During  the 
period  heavy  downpours  of  rain  were  frequent 
in  both  Panama  and  Costa  Bica  and  land- 
slides were  especially  active.  Numerous  land- 
slides were  observed  in  Costa  Bica.  Wbile 
there,  also,  opportunity  was  afforded  in  the 
Aguacate  gold  mines  to  observe  the  great 
depth  to  which  oxidation  and  rock  decomposi- 
tion extends  in  a  region  where  the  climatic 
conditions  are  similar  to  those  prevailing  in 
Panama. 

On  returning  to  Panama  a  landslide  was 
seen  along  the  line  of  the  Panama  Bailroad 
whiob  interfered  with  traffic  for  a  short  time. 
The  forenoon  and  early  part  of  the  afternoon 
of  November  2  were  si>ent  in  going  over  the 
entire  area  then  in  movement  on  both  sides  of 
the  GaiUard  Cut  and  also  a  trip  across  the 
Cucaracha  slide  and  entirely  around  Gold  Hill. 
The  area  affected  by  the  slides  is  0.88  mile  in 
length  along  the  canal  and  extends  back  1,400 
feet  on  the  east  side  of  the  canal  and  1,200  feet 
on  the  west,  a  large  part  of  which  was  then  in 
actual  movement.  In  the  afternoon,  through 
the  courtesy  of  the  Canal  Commission  officials, 
some  time  was  spent  in  the  examinatiou  of 
unpublished  cross  sections  of  the  cut  made 
during  the  process  of  steam-shovel  excavation. 

The  information  obtained  seemed  sufficient 
on  which  to  base  an  opinion  and  forced  the 
conclusion  upon  the  writer  that  the  slide 
conditions  were  more  serious  than  commonly 
supposed  and  influenced  him  in  giving  expres- 
sion to  his  views.  Subsequent  movements 
seemed  to  prove  that  the  seriousness  of  the 
situation  had  not  been  generally  appreciated. 

In  the  governor's  report  it  is  stated  that 
"  probably  the  greatest  injury  done  the  Canal 
was  through  Benjamin  Le  Boy  Miller,  Ph.D., 
who  occupies  the  chair  of  geology  in  Lehigh 
University.*'  The  writer  can  not  accept  such 
responsibility  and  believes  that  the  '^  greatest 
injury  done  the  Canal "  has  been  the  frequent 
disappointments  to  the  shipping  public,  due 
in  part  to  the  closing  of  the  canal  and  the 
uncertainty  regarding  its  use,  but  in  a  large 
measure  to  the  over-optimistic  reports  ema- 


nating from  the  Canal  Zone  that  the  slides 
would  shortly  cease  and  permanent  service  be 
established  by  the  clearing  of  the  channel. 
It  should  be  recalled  that  the  canal  was  closed 
to  traffic  for  over  ^i  months  after  the  writer's 
conclusions  were  published,  although  the 
shipping  public  was  led  to  believe  that  service 
would  be  re-established  and  maintained  with 
comparatively  little  delay.  As  stated  in  the 
governor's  report  the  canal  was  closed  282 
days,  between  the  date  of  opening,  August  16, 
1914,  and  June  18,  1916,  slightly  more  than 
one  third  the  time.  These  facts  undoubtedly 
furnish  other  and  more  weighty  reasons  for 
the  shipping  public's  loss  of  confidence  in 
the  present  usefulness  of  the  canal  than  the 
expression  of  opinion  of  a  visiting  geologist. 

The  writer  agrees  with  Dr.  J.  C.  Branner, 
president  emeritus  of  Stanford  University, 
who  was  a  member  of  the  Committee  of  the 
National  Academy  of  Sciences  that  went  to 
^Panama  last  December  at  the  request  of  Presi- 
dent Wilson  to  study  the  slides  and  prepare  a 
report  upon  them,  in  statements  which  he 
made  in  Sunset,  the  Pacific  Monthly,  for  June^ 
1916.    He  says: 

But  when  one  sees  the  sliding  area  extending 
further  and  further  away  from  the  Canal,  the  vol- 
ume of  the  moving  masses  gradually  getting  bigger 
and  bigger,  and  tiie  very  hillB  themselves  toppling 
over  and  adding  to  the  confusion  trees,  mud,  rocks 
and  great  blocks  of  basalt  as  big  as  houses,  and 
when  he  sees  that  these  millions  of  tons,  that  have 
to  be  removed,  cost  about  sixty  cents  a  cubic 
yard,  he  feels  that  some  way  ought  to  be  found  to 
make  the  hills  stay  where  they  are. 

How  shall  the  hills  be  made  to  ''stay  where 
they  are  "  is  the  question?  Dr.  Branner  as  the 
result  of  ''forty  years  of  study  of  landslides 
in  tropical  countries"  believes  that  this  can 
only  be  effected  by  preventing  the  heavy  rain- 
fall of  the  region  from  entering  the  ground 
adjacent  to  the  canal.  It  is  somewhat  ques- 
tionable whether  this  can  be  accomplished  and, 
if  not,  there  seems  no  alternative  but  the 
complete  removal  of  the  threatening  hills. 
Perhaps  some  unnecessary  material  might  be 
removed  but  this  would  be  fully  compensated 
for  by  the  increased  confidence  in  the  canal. 
One  writer  states: 


166 


SCIENCE 


[N.  8.  Vol.  XLV.  No.  1155 


It  may  be  accepted  as  a  fact  that,  imleBS  dredg* 
ing  is  supplemented  by  preventiye  measures,  slidea 
will  continue  to  fill  the  Canal  prism  at  intervals 
for  an  indefinite  period,  that  traffic  through  the 
Canal  wiU  be  interrupted  for  weeks  and  months  at 
a  time  and  that  the  expense  of  removing  the  slide 
material  will  add  millions  to  the  investment.  As  a 
commercial  undertaking  the  Canal  will  be  a  flat 
failure  unless  continuous  traffic  through  the  water- 
way can  be  guaranteed;  if  extensive  delays  due  to 
slides  occur  every  fall  when  the  effect  of  the  sum- 
mer  deluge  is  felt,  schedules,  rates  and  contracts 
will  be  disturbed  so  frequently  that  fifty  per  cent, 
of  the  Canal's  usefulness  wiU  be  gone,  even  if  the 
closed  season  lasts  for  only  a  few  weeks  at  a  time. 

Aside  from  its  commercial  aspect,  the  Panama 
Canal  was  designed  to  be  one  of  the  country 's  most 
important  defensive  works.  A  continuation  of  the 
slides  at  frequent  intervals  will  render  the  ditch 
worthless  as  a  defense  measure.  .  .  . 

Half  a  canal  is  worse  than  no  canal.  Mufiled 
exclamations  of  admiration  will  not  stop  the  slides. 
Unless  the  slides  are  stopped,  definitely  and  per- 
manently, the  Canal  is  a  failure  as  a  commercial 
undertaking  and  a  defense  measure.  Dredging  the 
ddbris  will  not  stop  the  slides.^ 

Neither  Dr.  Branner,  the  writer,  nor  any 
other  patriotic  citizen  would  intentionally  cir- 
culate false  reports  in  regard  to  existing  con- 
ditions in  the  Panama  Canal  region  nor  ven- 
ture to  make  predictions  that  might  unduly 
alaryn  the  public,  but,  on  the  other  hand, 
nothing  is  gained  by  fostering  a  false  sense 
of  security. 

In  England,  Germany  and  Russia  rei>ort8 
of  the  failure  of  the  canal  are  said  to  have 
been  freely  circulated.  These  reports  have 
emanated  from  geologists  and  engineers  and 
seem  to  have  led  many  of  the  people  in  those 
countries  to  believe  that  the  Panama  Canal 
would  eventually  be  abandoned  and  the  Nica- 
ragua route  substituted.  These  reports  either 
exaggerate  the  importance  of  the  slides  or 
underestimate  the  will  of  the  people  of  this 
country.  If  the  earthquake  menace,  to  wbich 
Dr.  Branner  calls  attention  in  his  article  in 
Sunset,  does  not  materialize,  the  Panama 
Canal  will  unquestionably  be  completed  and 
made   to   serve   its   intended   purpose,   even 

1  Editorial  in  Sunset,  ihs  Paciflo  Monthly,  June, 
1916,  p.  35. 


though  it  require  years  of  time  and  the  expen- 
diture of  additional  millions  of  dollars  to  ac- 
complish. The  American  people  would  not 
willingly  abandon  a  project  that  has  so  stirred 
the  pride  and  stimulated  the  patriotism  of  the 
entire  country  as  bas  the  Panama  Canal,  even 
though  the  length  of  time  for  its  completion 
and  its  cost  far  exceed  the  early  calculations. 

Benj.  L.  Milleb 
LxmoH  XJnivxbsitt, 
December  12,  1916 


SCIENTIFIC  BOOKS 

Field  Oeology.  By  Frederick  H.  Laheb, 
Assistant  Professor  of  Oeology  in  the  Massa- 
chusetts  Institute  of  Technology.  Mcdraw 
Hill  Book  Co.,  1916. 

The  title  of  this  book  suggests  two  i>os8ible 
ways  in  which  it  may  be  used;  as  a  prepara- 
tion for  field  work,  and  a  hand-book  in  the 
field.  It  is  for  the  latter  use,  as  a  reference 
book  in  the  field,  that  it  will  be  found  to  be 
especially  valuable. 

The  plan  of  the  author  is  an  unusual  and, 
in  the  reviewer^s  opinion,  a  very  desirable 
one.  ^  Where  i>ossible  the  treatment  has  been 
empirical  rather  than  genetic."  Two  examples 
will  illustrate  this  method  of  presentation. 
Under  Hills,  Eidges  and  Other  Positive  Land 
Forms  are  included  (1)  Fault  Mountains,  (2) 
Volcanic  Cones,  (8)  Constructional  Hills  and 
Ridges,  such  as  sand  dunes,  drumlins,  eskers, 
kames,  moraines  and  winter  talus  ridges. 
Under  Cross-bedding  are  included  (1)  Delta 
Structure,  (2)  Torrential  Cross-bedding,  (3) 
Wave-built  Cross-bedding,  (4)  Eolian  Cross- 
bedding,  and  (5)  Hippie  marks.  In  other 
words,  forms  which  look  alike  are  classed  to- 
gether without  regard  to  their  origin. 

A  number  of  tables  for  the  identification 
of  structures  and  topographic  forms  are  scat- 
tered through  the  text  and  included  in  the 
appendix.  These  analyses  have  been  prepared 
with  almost  as  much  care  and  detail  as  are 
those  in  botanies  for  the  identification  of 
flowering  plants.  Especially  is  this  true  of 
the  table  of  clastic  sedimentary  rocks  (pp. 
463-471).  It  is  doubtful,  however,  if  these 
tables  will  prove  of  great  value  in  the  field  as 
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they  are  academic  rather  than  practical  Th^ 
will  probahly  confuse  the  elementary  student 
and  will  not  be  of  great  help  to  the  advanced 
student.  This  painstaking  analysis  of  the 
subject,  however,  has  resulted  in  an  admirable 
selection  of  material  and  an  unusually  logical 
presentation. 

Mention  should  be  made  of  the  excellent 
block  diagrams,  of  which  there  are  more  than 
100,  and  of  the  numerous  sections.  Many  of 
these  drawings  are  new  and  are  of  great  value, 
especially  in  the  presentation  of  structural 
geology. 

The  typographical  mistakes  and  occasional 
slight  errors  in  statement  which  seem  impos- 
sible to  eliminate  in  a  first  edition  will, 
doubtless,  be  absent  in  the  second  printing. 
Many  who  use  the  book  will  regret  that 
a  fuller  discussion  of  the  plane  table  is  not 
given. 

The  limp  covers,  small  size  and  light  weight 
make  Ons  a  convenient  volume  to  carry  about 
in  the  field,  and  both  students  who  have  only 
an  elementary  knowledge  of  geology  and  sea- 
soned geologists  will  find  the  book  a  useful 
field  comx>anion. 

Herdman  F.  Oleland 

WHiLIAlCS  Ck>LLXOX, 

WnjJAMSTOwN,  Mass. 

The  Endocrine  Organs.     By  E.  A.  Shafer. 

Longmans,  Green  and  Company.    London, 

1916.    Pp.156. 

The  author  has  endeavored  to  compress  into 
this  book  a  great  number  of  observations  con- 
cerning the  organs  of  internal  secretion.  He 
has  not  published  a  bibliography,  this  task 
liaving  been  recently  performed  by  Biedl  and 
by  Vincent.  As  each  of  the  organs  is  taken 
up  the  facts  of  its  embryology  and  structure 
are  briefly  presented.  Then  we  have  an  ac- 
count of  the  properties  of  the  extract  and  of 
the  conditions  produced  by  excessive  and  defi- 
cient activity,  ablation  furnishing  the  limit- 
ing case.  There  are  well-chosen  plates  and 
tracings  to  the  number  of  104. 

The  attempt  to  read  the  chapters  consecu- 
tively results  in  an  oppressive  realization  of 
the  magnitude  of  the  subject    During  the  last 


few  years  emphasis  has  been  increasingly  upon 
the  reciprocal  relations  of  the  several  organs. 
As  each  may  reinforce,  oppose,  or  otherwise 
modify  the  influence  of  every  other,  we  have 
here  a  number  of  possibilities  which  increases 
according  to  the  principle  of  i>ermutations  and 
combinations.  The  writer  of  the  book  has  not 
neglected  this  aspect  of  the  matter,  but  has 
wisely  restricted  his  discussion  to  the  more 
striking  instances.  His  condensed  account  of 
the  work  of  hormones  and  chalones  (excitants 
and  inhibitors)  in  the  animal  economy  will 
give  any  reader  a  wide,  preliminary  view  of  a 
field  the  importance  of  which  we  are  but  just 
coming  to  appreciate. 

P.  O.  SllLES 


RACE  HYGIENE  IN  NORWAY 

The  Norwegian  government  under  the  lead 
of  Professor  Jon  Alfred  Mjoen,  of  Christiania, 
well  known  for  his  researches  in  race  hyg^iene^ 
and  on  the  direct  effect  of  alcohol  on  the  integ- 
rity of  germ  cells,  has  under  way  a  program 
of  Applied  Race  Hygiene.  As  planned  by  Pro- 
fessor Mjoen  this  will  involve: 

A.  NEGATIVE  RAGE  HTOIENE 

Segregation,  optional  for  feeble-minded,  epi- 
leptics and  other  individuals  physically  or  men- 
tally crippled,  ohligatory  for  drunkards,  ha- 
bitual criminals  and  professional  beggars  and 
all  who  refuse  to  work. 

Sterilization. — ^Professor  Mjoen  is  opposed 
to  compulsory  sterilization.  But  for  certain 
types  of  crime,  there  is  earnest  need  of  con- 
sidering methods  of  treatment  more  effective 
than  those  now  in  use. 

B.  POSITIVE  RAGE  HTOIENE 

Biological  Enlightenment. — The  study  of 
race  biology  in  school  and  university.  The 
development  of  an  institute  for  genealogical 
research.    A  state  laboratory  of  race  hygiena 

Decentralization. — Colonizai;ion  from  con- 
gested districts. 

A  regressive  tax  and  progressive  wage  sys- 
tem in  certain  conditions. 

Maternity  Insurance  and  other  protective 
measures  for  the  welfare  of  the  infant. 
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O.  PBOPHTLAOnO  RACK  HTOIKNS 

Abatement  of  Racial  Poisons,  lead  com- 
pounds,  narcotics,  oyphilis  and  especially  tiie 
use  of  aloohoL 

Progressive  Taxation  of  alcoholic  liquors. 

Treatment  as  a  state  function,  of  all  mala- 
dies injurious  to  the  race  (alcoholism,  plumb- 
ism,  narcotism,  syphilis,  gonorrhea). 

Health  Declaration  as  a  requisite  to  marriage. 

Of  these  maternity  insurance  and  the  last 
three  items  have  been  already  put  into  opera- 
tion by  the  government. 

Under  the  title  of  "Kace  hygiene,'*  Dr. 
lidjoen  has  lately  published,  in  Norwegian,  an 
important  work  setting  forth  the  scientific 
reasons  for  each  of  the  lines  of  action  proposed. 

David  Starr  Jordan 


In  the  tables  only  original  papers  have  been 
considered  and  impers  of  less  than  one  page 
were  not  included.  One  page  of  the  Journal  of 
Industrial  and  Engineering  Chemistry  has 
been  counted  as  equal  to  three  pages  of  the 
other  journals.  The  joumalB  selected  for 
comparison  are: 

American  Chemical  Journal, 
Journal  of  the  American  Chemical  Society, 
Journal  of  Physical  Chemistry, 
Journal  of  Biological  Chemistry, 
Journal    of    Industrial    and    Engineering 
Chemistry. 

In  preparing  the  data  all  articles  were  listed 
on  cards  and  the  cards  grouped  in  different 
ways  to  prepare  the  successive  tables. 


•    TABLR  z 

Total  Number  of  Articles  and  Pages  in  Each  Journal 


Am.  Ch.  J. 

J.  A.  a  8. 

J.  Phyt.  C. 

J.  Biol,  a 

J.  I.  E.  C. 

Totals 

Yean 

ArttolM 

Pi«« 

Articles 

PVflB 

Arttelee 

Pag« 

Aitlelei 

Pagei 

Artkdee 

Pi«ei 

Arttolei 

Pwes 

1909-10 

88 

•    •   •    • 

1,704 

■    •  •   • 

338 
542 

2,658 
5.003 

62 
81 

1,429 
1,888 

133 
402 

1,519 
3.810 

175 
390 

1.915 
3.423 

796 
1.415 

9.225 

1914-15 

13.624 

Gain 


Journal  of  Biological  Chemistry 

Journal  of  Industrial  and  Engineering  Chemistry 

Journal  of  the  American  Chemical  Society 

Journal  of  Physical  Chemistry 

Total ; 


Artlelee 

Pagoi 

Artielea, 
Percent. 

269 

218 

204 

19 

2,291 
1.508 
2,345 
—41 

202 

124 

60 

30 

707 

6,103 

77 

Per  Cent. 

150 

78 

88 
—2 

66 


A  CENSUS  OF  THE  PERIODICAL  LITER- 
ATURE OP  CHEMISTRY  PUBLISHED 
IN  THE  UNITED  STATES 

DuRiNO  recent  years  there  has  been  a  rapid 
increase  in  chemical  research  in  the  United 
States.  The  statistics  given  in  the  following 
tables  have  been  compiled  to  secure  a  rough 
estimate  of  this  increase.  In  examining  the 
tables  it  should  be  remembered  that  they  are 
of  value  only  in  giving  a  statistical  measure  of 
the  growth  of  chemical  research  and  that  the 
details  are  liable  to  be  misleading.  It  some- 
times happens  that  a  single  paper  covering  a 
few  pages  is  of  far  greater  value  than  dozens 
of  other  papers  which  may  cover  hundreds  of 
pages. 


TABLX  n 

Diairihution  among  Classes  of  Institutions 


A.  General  Scientific: 

Educational. . . . 

Charitable 

Research 

B.  Commercial  Scientific: 

General. . . . 
Analytical. . 
Research. .  . 

C.  Government  Bureaus.  Ex- 

periment Stations,  etc. . . . 


1009-10 

Arti- 
cles 

Pages 

597 

4 

43 

7,235 

41 

443 

52 

4 
6 

528 
53 
97 

93 
796 

827 

9,225 

1014-16 


Arti- 
elea 


902 

21 

133 

98 
1 

7 


9.165 

197 

1.277 

675 
6 

57 


253  i  2.247 


1.415  13.624 


16,  1917] 


SCIENCE 


169 


VABLSni 

Ingtitutiona  which  pvlbliahed  Five  or  More  Artiolee  during   the  Four   Yeare 


Arisona,  Uni verrity  of 

Armour  and  Company 

Bryn  Mawr  College 

Calcatta,  India,  Prestdency  College 

Califomia  Univeraity 

Carnegie  Institution  of  Washington 

Chicago,  University  of 

Cincinnati,  University  of 

Clark  University 

Columbia  University 

Columbia  University  and  Roosevelt  Hospital 

Connecticut  Agricultural  Elxperiment  Station  (N.  H.)  and  Yale  University . 

Cornell  University 

Cornell  University,  Medical  College 

Dodge  and  Olcott  Company 

General  Electric  Company 

Hackney  Technical  Institute 

Harvard  University 

Harvard  University,  Medical  School 

Harvard  University,  Medical  School  and  Massachusetts  General  Hospital 

Hawaii  Agricultural  Experiment  Station 

Herter  Laboratory 

Illinois,  University  of 

Illinois,  University  of,  and  Jefferson  Medical  College 

Iowa  State  College 

Iowa,  University  of 

Johns  Hopkins  University 

Kansas  Agricultural  College 

Kansas,  University  of 

Kentucky,  University  of 

Lieland  Stanford  Junior  University 

Little,  A.  D.,  Company  Laboratory 

McGill  University 

McMaater  University 

Massachusetts  Agricultural  College  (including  station) 

Massachusetts  General  Hospital 

Massachusetts  Institute  of  Technology 

Meilon  Institute 

Michigan  Agricultural  College 

Michigan,  University  of 

Minnesota,  University  of 

Missouri,  University  of 

Montefiore  Home  and  Hospital  for  Chronic  Invalids 

Morris  and  Company 

Nebraska.  University  of 

Nevada,  University  of 

New  Hampshire  College 

New  York,  College  of  the  City  of 

New  York  (City)  College  of  Physicians  and  Surgeons 

New  York  (City)  Postgraduate  Medical  School  and  Hospital 

New  York  (City)  University 

New  York  (City)  Testing  Laboratories 

New  York  (State)  Agricultural  Experiment  Station 

North  Carolina,  University  of 

Northwestern  University 

Northwestern  University  Medical  School 

Ohio  Agricultural  Experiment  Station 

Ohio,  University  of 

Oregon  Agricultural  Experiment  Station 

Parke,  Davis  and  Company 

Pennsylvania  State  College 


1909-10 


Artleles 


5 
None 

7 

None 

19 

8 
36 

1 

5 

28 

None 

None 

32 

7 
None 

4 

6 
31 
15 
None 

2 

19 

45 

None 

None 

4 

33 

None 

3 

3 

3 

5 

4 

6 
None 

1 
35 
None 

1 

8 

7 

12 

None 

3 

7 

3 

9 

4 

4 
None 

5 

3 

2 
11 

2 
None 

4 

5 

4 

2 

5 


Pages 


1914-16 


ArUoles 


29 

None 

None 

None 

5 

20 

119 

4 

61 

None 

18 

107 

256 

39 

403 

131 

19 

281 

430 

16 

234 

5 

9 

126 

50 

8 

84 

226 

29 

444 

None 

6 

75 

None 

10 

144 

1013 

59 

955 

73 

20 

261 

None 

5 

29 

42 

7 

114 

35 

None 

None 

396 

61 

652 

73 

13 

73 

None 

9 

61 

25 

4 

27 

153 

7 

51 

504 

33 

281 

None 

7 

51 

None 

17 

122 

21 

8 

105 

825 

28 

349 

None 

8 

17 

17 

8 

125 

9 

8 

52 

23 

7 

104 

81 

2 

27 

31 

7 

49 

56 

None 

None 

None 

10 

119 

7 

5 

45 

494 

4 

37 

None 

18 

174 

13 

5 

31 

123 

17 

189 

40 

24 

231 

119 

12 

78 

None 

6 

69 

13 

3 

10 

59 

2 

26 

5 

3 

31 

39 

12 

66 

20 

6 

44 

61 

1 

9 

None 

8 

53 

44 

None 

None 

31 

5 

35 

13 

11 

97 

117 

5 

29 

10 

4 

45 

None 

6 

65 

27 

3 

34 

36 

7 

83 

31 

5 

30 

61 

9 

43 

57 

3 

22 
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TABLi  m— Contifitttfd 


Pennsylvania,  University  of 

Philadelphia  Polyclinic  and  College  for  Graduates  in  Medidne 

Princeton  University 

Purdue  University 

Rockefeller  Institute 

Roosevelt  Hospital,  N.  Y 

Rush  Medical  College 

Tennessee,  University  of 

Texas  Agricultural  Experiment  Station 

Texas,  University  of 

Toronto  University 

U.  S.  Agriculture,  Department  of,  and  Missouri,  University  of 

U.  S.  Animal  Industry,  Bureau  of 

U.  S.  Chemistry,  Bureau  of 

U.  S.  Forest  Products  Laboratory 

U.  S.  Geological  Survey 

U.  S.  Hygienic  Labbratory 

U.  S.  Mines,  Bureau  of 

U.  S.  Mint,  Bureau  of 

U.  S.  Plant  Industry,  Bureau  of 

U.  S.  Soils,  Bureau  of 

U.  S.  Standards,  Bureau  of 

Utah,  University  of 

Washington  State  College 

Washington,  University  of 

Washington  University,  St.  Louis 

Wesleyan  University 

Western  Reserve  University 

Wisconsin,  University  of 

Yale  University 


1900-10 


1914-16 


Arttdei 

Pi«ei 

Artlfliei 

Faces 

11 

51 

34 

225 

None 

None 

5 

40 

7 

56 

10 

77 

1 

5 

6 

21 

10 

143 

54 

431 

2 

3 

19 

171 

None 

None 

5 

44 

3 

IS 

6 

40 

3 

10 

4 

15 

4 

81 

4 

39 

8 

167 

7 

53 

None 

None 

6 

72 

None 

None 

5 

51 

24 

209 

29 

173 

None 

None 

17 

130 

4 

27 

6 

41 

7 

39 

3 

19 

None 

None 

37 

399 

2 

15 

3 

51 

None 

None 

9 

63 

14 

198 

21 

154 

2 

7 

13 

111 

8 

80 

None 

None 

3 

15 

2 

15 

5 

29 

17 

134 

1 

3 

13 

145 

7 

54 

2 

11 

3 

20 

5 

68 

24 

301 

40 

513 

39 

413 

61 

532 

TABLE  lY 

Ifutituiiona  Which  Published  Ten  or  Mare  ArtidU$ 

During  1909-10  Arranged  in  Order  of  the 

Number  of  Articlea 

Articles  Paces 

UlinoiBy  University  of 45  504 

Yale  University  39  413 

Chicago,  University  of 36  430 

Massachusetts   Institute   of   Tech- 
nology    35  494 

Johns  Hopkins  University 33  825 

Cornell  University 32  1,013 

Harvard  University 31  396 

Columbia  University 28  226 

U.  S.  Chemistry,  Bureau  of 24  209 

Wisconsin,  University  of 24  301 

California,  University  of 19  256 

Herter  Laboratory 19  153 

Harvard  University,  Medical  SchooL  15  73 

U.  S.  Soils,  Bureau  of 14  198 

Missouri,  University  of 12  119 

North  Carolina,  University  of....  11  117 

Pennsylvania,  University  of 11  61 


TABLE  ▼ 

Institutiona  Which  Published  Ten  or  More  Articles 

During  1914^16,  Arranged  in  Order  of  the 

Number  of  Articles 


Artlek 

Harvard  University 61 

Yale  University  61 

Cornell  University 59 

Rockefeller  Institute 54 

Wisconsin,  University  of 40 

Calif omia.  University  of 39 

U.  8.  Mines,  Bureau  of 37 

Pennsylvania,  University  of 34 

Illinois,  University  of 33 

Columbia  University 29 

U.  S.  Chemistry,  Bureau  of 29 

Johns  Hopkins  University 28 

Minnesota,  University  of 24 

U.  8.  8oil8,  Bureau  of 21 

Cornell  University,  Medical  College.  20 
Carnegie  Institution  of  Washington.  19 

Roosevelt  Hospital,  N.  Y 19 

Calcutta,  India,  Presidency  College.  18 

Mellon  Institute 18 

Iowa  Stote  College  17 

Michigan,  University  of   17 

U.    8.    Forest    Products,    Labora- 
tory of ir 


1914-15 


652 
532 
955 
431 
513 
403 
399 
225 
281 
444 
173 
349 
231 
154 
261 
281 
171 
107 
174 
128 
189 

130 
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134 

234 

73 

111 

145 

78 

66 

97 


144 

119 
77 


Washington  (State),  Universitj of .  17 

Chicago,  Univeraity  of 16 

Harvard  University,  Medical  SchooL  13 

U.  8.  Standards,  Bureau  of 13 

Waahin^n  TJniyersitj,  St.  Louis..  13 

Missouri,  Universitj  of 12 

New  Hampshire  College   12 

New  York  Agricultural  Experiment 

Station,  Gtoneva  11 

Connecticut  Agricultural  Experi- 
ment Station  and  Yale  Uni- 
versity    10 

Massachusetts  Agricultural  Col- 
lege    10 

Princeton  University    10 

TABLE  VI 

Institutions  represented  in  1909-10,  only....  76 
Institutions  represented  in  1914-15,  only....  198 
Institutions  represented  in  both  periods 94 

Total 868 

Of  the  198  new  contributors  in  the  second 
period,  89  appear  in  the  Journal  of  Industrial 
and  Engineering  Chemistry  only.  These  are 
chiefly  commercial  institutions. 

In  1909-10  three  fourths  of  the  papers  pub- 
lished came  from  educational  institutions  and 
in  1914-15  two  thirds  of  the  papers  came  from 
the  same  source.  The  large  increase  in  the 
amoimt  of  work  done  in  research  institutions 
is  notable. 

Marion  E.  Spabks, 

W.  A.  NOYBS 


THE  AMERICAN  SOCIETY  OF 
NATURALISTS 

The  thirty-fourth  annual  meeting  of  the  Ameri- 
can Society  of  Naturalists  was  held  at  Columbia 
University,  New  York,  December  29,  and  at  the 
Carnegie  Station  for  Experimental  Evolution,  Cold 
Spring  Harbor,  on  December  30,  1916.  In  affilia- 
tion with  the  society  this  year  were  the  American 
Association  of  Anatomists,  the  American  Society 
of  Zoologists  and  the  Botanical  Society  of  Amer- 


The  report  of  the  treasurer,  stating  a  balance  on 
hand  of  $642.80,  was  accepted. 

The  following  changes  in  the  constitution,  rec^ 
ommended  by  the  executive  committee,  were  au- 
thorized. 

Article  n.,  Section  2,  last  sentence  to  read:  The 
name  of  any  member  two  years  in  arrears  for  an- 
nual assessments  shall  be  erased  from  the  list  of 
the  society,  and  such  person  can  only  regain  mem- 
bership by  reelection. 


Article  m..  Section  1  to  read:  The  officers  of  the 
society  shall  be  a  president,  a  vice-president,  a 
secretary  and  a  treasurer.  These  together  with 
three  past  presidents  and  one  member  elected  an- 
nually from  the  society  at  large  shall  constitute  the 
executive  committee  of  the  society. 

Article  III.,  Section  2  to  read:  The  president 
and  vice-president  shall  be  elected  for  a  term  of 
one  year,  the  secretary  and  the  treasurer  for  a 
term  of  three  years.  Each  president  on  retirement 
shall  serve  on  the  executive  committee  for  three 
years.  The  member  of  the  executive  committee 
elected  from  the  society  at  large  shall  serve  for 
one  year.  The  election  of  officers  shall  take  place 
at  the  annual  meeting  of  the  society,  and  their 
official  term  shall  commence  at  the  close  of  the 
meeting  at  which  they  are  elected. 

A  recommendation  to  remove  from  the  constitu- 
tion section  3  of  Article  IV.  failed  to  carry. 

A  motion  that  the  society  shall  pay  the  secretary 
$50  and  the  treasurer  $25  yearly  for  their  services 
was  laid  on  the  table. 

Besolutions,  bearing  on  the  working  plan  of  the 
society,  were  presented  by  the  executive  committee 
and  adopted  by  the  society: 

Resolved,  that  the  American  Society  of  Natural- 
ists, composed  as  it  is  of  the  representatives  of  the 
several  specialized  fields  of  biology,  shoidd  have  as 
its  constant  purpose  the  furtherance  of  biological 
research  and  education  in  its  broadest  sense. 

Besolved  further  that  for  the  present  the  Ameri- 
can Society  of  Naturalists  can  best  attain  this  end 
by  three  forms  of  activity. 

First,  The  holding  of  an  annual  dinner  affording 
an  opportunity  for  social  contact  among  those 
workmg  for  the  advancement  of  biology.  On  this 
occasion  the  president  of  the  society  shall  have  an 
opportunity  tnrough  the  annual  address  to  express 
himself  on  a  subject  of  broad  biological  interest 
and  significance. 

Second,  The  presentation  of  a  symposium,  ar- 
ranged by  the  president,  on  some  timely  subject 
or  problem  relating  to  biological  sciences. 

Third,  The  presentation  of  a  program,  to  con- 
sist primarily  of  research  papers,  on  problems  of 
organic  evolution.  The  arrangement  of  this  pro- 
gram in  all  respects,  including  its  length,  shall  be 
in  the  hands  of  the  program  committee. 

The  f oUofiing  resolution  offered  by  Edwin  O. 
ConkUn  was  adopted: 

Whereas  the  National  Academy  of  Sciences,  at 
the  request  of  the  President  of  the  United  States, 
has  organized  a  National  Besearch  Council  for  the 
purpose  of  promoting  and  coordinating  research 
worx,  especiuly  for  national  welfare,  and 

Whereas  these  are  in  part  the  purposes  of  the 
American  Society  of  Naturalists, 

Therefore,  he  it  resolved  that  the  American  So- 
ciety of  Naturalists  approves  the  organization  of 
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the  xeBearoh  ooimeil  and  desires  to  cooperate  in  its 
work  in  all  ways  which  xnaj  be  found  practicable. 

There  were  elected  to  memberBhip:  Edward  W. 
Berrj,  Johns  Hopkins  UniTersity;  Oalvln  B. 
Bridges,  Columbia  University;  Douglas  H.  Gamp- 
bell,  Stanford  University;  E.  Eleanor  Garothers, 
University  of  Pennsylvania;  Bhoda  Erdmann, 
Bookefeller  Institute;  George  F.  Freeman,  Uni- 
versity of  Arizona;  Jann  Kempton,  U.  S.  Depart- 
ment of  Agriculture;  Sidney  I.  Kornhauser,  North- 
western University;  Edwin  G.  MacDowell,  Gar- 
negie  Station  for  Experimental  Evolution;  Gharles 
W.  Metz,  Gamegie  Station  for  Experimental  Evo- 
lution; David  M.  Mottier,  Indiana  University; 
Hermann  J.  MuUer,  Bice  Institute;  W.  J.  V.  Oster- 
hout,  Harvard  University;  Edith  M.  Patch,  Maine 
Agricultural  Experiment  Station;  Alexander  G. 
Buthven,  University  of  Michigan;  William  A. 
Setchell,  University  of  Galifomia;  Erwin  F.  Smith, 
U.  S.  Department  of  Agriculture;  Alfred  H. 
Sturtevant,  Columbia  University;  David  H.  Wen- 
rich,  University  of  Pennsylvania. 

The  program  of  the  Friday  morning  session,  De- 
cember 29,  was  as  follows: 

"Variation  and  Heredity  in  Peas,"  by  0.  E. 
White. 

"Inheritance  of  Color  Coats  in  Cats,"  by  P.  W. 
Whiting.  ' 

"Triple-allelomorphs  in  the  Bat,"  by  P.  W. 
Whiting. 

' '  Hybrids  of  Zea  iunicata  and  Zea  ramoaa,  * '  by 
G.  N.  Collins. 

"The  Axial  Botation  of  Microorganisms  and  its 
Significance  in  Connection  with  the  Present  Theo- 
ries of  Evolution,"  by  L.  B.  Walton. 

"Deficiencies  in  the  Genetic  Materials  of  the 
Chromosomes  of  DrosophUa,"  by  C.  B.  Bridges. 

"The  Principle  of  Begional  Inheritance  as  Ex- 
emplified in  the  CompositaB, "  by  E.  C.  Jeffrey. 

"The  Genetic  Behavior  of  (Enothera  cleist- 
antha.''    (Bead  by  title.)     By  George  H.  Shull. 

' '  Further  Considerations  of  the  Becords  of  Alco- 
holic Guinea-pig  Stock,"  by  C.  B.  Stockard. 

"Application  of  the  Laws  of  Action,  Beaction 
and  Interaction  in  life  Evolution,"  by  H.  F.  Os- 
born. 

"The  Influence  of  Castration  on  Hen  Feathered 
Cocks  of  the  Pi,  Fj  and  F,  Generations,"  by  T.  H. 
Morgan. 

"A  Contribution  to  the  Theory  of  Sex-determi- 
nation," by  B.  B.  Goldschmidt. 

The  session  of  Friday  afternoon  consisted  of  a 
symposium  on  the  subject  "Biology  and  National 
Existence. ' ' 


"Biology  and  Preparedness,"  by  Stewart  Paton. 

"Biology  and  the  Nation's  Food,"  by  W.  J. 
Spillman. 

"Biology  and  Intemationalian. "  (Bead  by 
title.)    By  V.  L.  Kellogg. 

"Biology  and  War,"  by  Jacques  Loeb. 

"Biology  and  Citii^nship,"  by  E.  G.  ConUin. 

The  Naturalists'  dinner  was  held  on  the  evening 
of  December  29,  at  the  Hotel  Manhattan,  with  one 
hundred  and  five  in  attendance.  The  president's 
address  by  Dr.  Baymond  Pearl  entitled  "The  Se- 
lection Problem,"  is  published  in  The  Ameriean 
Naturalist  for  February. 

On  Saturday,  December  30,  members  of  the  Nat- 
uralists were  most  enjoyably  entertained  at  Gold 
Spring  Harbor  by  the  staff  of  the  Carnegie  Sta- 
tion for  Experimental  Evolution.  A  morning  pro- 
gram was  held  in  Blackford  Hall  with  the  follow- 
ing papers: 

"Parthenogenesis  and  Sex  in  Anthrothrips,"  by 
A.  Franklin  Shull. 

"A  Classification  of  Color  Factors  in  Mam- 
mals," by  Sewall  Wright. 

"Evidence  of  Multiple  Factors  and  Segrega- 
tion in  Mice  and  Bats,"  by  C.  C.  Little. 

"A  New  Series  of  Multiple  Allelomorphs  in 
Maize,"  by  B.  A.  Emerson. 

"  On  a  Back  Cross  Involving  Three  AUelomorphic 
Pairs  in  Mice, "  by  J.  A.  Detlef  sen. 

' '  Congenital  Variations  in  Guinea-pigs  and  their 
Bearing  on  Certain  Genetical  Problems,"  by  L.  J. 
Cole  and  H.  L.  Ibsen. 

After  luncheon  opportunity  was  given  to  inspect 
the  equipment  of  the  station  and  of  the  Eugenics 
Becord  Office,  the  activities  of  which  were  ex- 
plained by  the  members  of  the  staff  in  their  sev- 
eral fields  of  interest. 

The  officers  of  the  society  for  1917  are: 

President — George  H.  Shull,  Princeton  Univer- 
sity. 

Vice-president — ^Leon  J.  Cole,  University  of  Wis- 
consin. 

Secretary — ^Bradley  M.  Davis,  University  of 
Pennsylvania  (1917-19). 

Treasurer — J.  Arthur  Harris,  Carnegie  Station 
for  Experimental  Evolution  (1915-17). 

Additional  Members  of  the  Executive  Committee 
—David  H.  Tennent,  Bryn  Mawr  College  (1917) ; 
Henry  V.  Wilson,  University  of  North  Carolina 
(1915-17) ;  Frank  B.  Lillie,  University  of  Chicago 
(1916-18) ;  Baymond  Pearl,  Maine  Agricultural 
Experiment  Station  (1917-19). 

Bradley  M.  Davis, 
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BIOLOGY  AND  PREPAREDNESS^ 

The  association  of  ideas  suggested  by 
the  words  ** biology"  and  ** preparedness" 
probably  marks  the  beginning  of  a  new 
epoch  in  history.  The  careful  considera- 
tion of  the  sequence  of  events  that  have  led 
to  the  formal  act  of  linking  together  these 
two  words  should  supply  material  for  an 
interesting  chapter  in  history,  and  should 
furnish  an  impulse  strong  enough  to  re- 
awaken in  the  minds  of  those  who  have  al- 
ready left  hope  behind  them  rational  expec- 
tations for  a  slow  but  steady  progress  of 
civilization. 

Science,  as  one  of  the  chief  witnesses  to 
this  fortunate  union,  is  relieved  of  any 
necessity  for  explaining  that  while  certain 
by-products  may  liberate  destructive  forces, 
her  aims  and  methods  tend  beyond  perad- 
venture  to  conserve  both  life  and  energy. 
In  view  of  the  critical  times  in  which  we  are 
living,  this  fact  by  itself  is  not  even  half- 
way satisfying.  The  human  animal  needs 
the  stimulus  of  positive  hope  and  the  knowl- 
edge of  actual  accomplishment;  and  these 
will  be  added  to  our  most  treasured  posses- 
sions when  once  we  shall  begin,  after  cen- 
turies of  indifference,  to  make  preparations 
for  rational  living. 

During  the  last  two  years  we  have  not 
only  changed  our  general  attitude  towards 
life,  but  have  been  made  most  bitterly 
aware  of  the  disappointments  sure  to  fol- 
low dreams  of  incredible  Utopias,  or  visions 
of  universal  peace.  We  have  paid  a  high 
price  for  our  failure  to  emphasize  the 
greater  importance  of  preparing  to  live  ef- 

iBead  in  symposium  on  "Biology  and  National 
Existence,"  meeting  of  the  American  Naturalists, 
New  York,  December  28,  1916. 
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fectively  as  compared  with  the  special 
preparations  we  have  thought  essential  for 
dying  in  proper  fashion.  Prophet,  priest 
and  mystic  philosopher  have  urged  men  to 
prepare  to  die,  while  science  has  only  re- 
cently directed  attention  to  the  larger  duty 
of  preparing  to  live  more  efficiently, 
happily  and  successfully.  We  are  just 
beginning  to  realize  that  if  to-morrow  we 
die^  to-day  we  must  live. 

The  mental  attitude  necessary  to  appre- 
ciate the  full  significance  of  the  present  as- 
sociations between  the  words  ''biology" 
and  ''preparedness"  also  calls  for  the  for- 
mulation of  a  new  philosophy  of  living 
— ^a  philosophy  that  will  be  of  more  di- 
rect assistance  in  enabling  us  to  face  the 
present  with  a  greater  display  of  intelli- 
gence and  courage  than  has  hitherto  been 
expended.  This  is  not  the  time  to  make 
a  mistake  in  the  choice  of  the  path  we  are 
to  follow.  If  civilization  is  truly  symbol- 
ized by  the  figure  of  a  caravan  crossing  a 
desert,  we  can  not  permit  any  false  prophet 
to  act  as  our  leader.  Far  better  to  endure 
patiently  the  dangers  and  trials  of  our 
present  situation  than  to  incur  any  addi- 
tional risk. 

In  order  to  comprehend  both  the  scope 
and  spirit  of  the  Preparedness  Campaign 
the  character  of  the  forces  that  have 
shaped  it  must  be  given  due  consideration. 
A  few  of  these  are  obvious,  but  many  are 
not  generally  recognized.  As  a  people  the 
majority  of  us  would  not  admit  until 
forced  by  circumstances,  the  truth  of  the 
allegation  that  a  vague  though  compelling 
sense  of  unrest  and  an  ill-defined  conscious- 
ness of  lack  of  preparation  for  dealing  with 
the  critical  situations  in  life,  have  created 
at  this  moment  of  world-wide  crisis  a  desire 
both  to  reorganize  our  ways  of  living  and  to 
secure  protection  from  invasion  of  our  terri- 
tory. 

The  campaign  for  preparedness,  as  we 
see  it,  has  two  distinct  objects  in  view,  rep- 


resenting double  aspects  of  the  same  prob- 
lem: personal  and  national  preparedness. 
To  discuss  these  two  kinds  of  preparation 
as  unrelated,  is  both  impractical  and  illog- 
ical, because  the  personal  can  not  be  wholly 
separated  from  the  national  aspect.  Per- 
sonally we  accept  the  reality  of  the  pres- 
ence of  disease  and  face  it,  because  most  of 
us  with  our  backs  to  the  wall  must  do  so. 
But  in  case  of  war,  because  there  is  time 
and  opportunity  for  mystics  living  with 
their  heads  in  the  clouds  to  dream  of  a 
transformed  humanity,  some  of  us  still  be- 
lieve that  entirely  unrelated  problems  are 
under  discussion. 

Preparations  for  war  must  be  made  be- 
cause the  sudden  disappearance  of  its 
threatening  specter  could  only  be  brought 
about  by  some  miraculous  metamorphosis  in 
humanity;  «cuid  the  consideration  of  the 
probability  of  this  should  be  left  to  those 
who  assume  the  possession  of  prophetic 
ability.  The  extreme  superficiality  of  any 
thinking  that  takes  for  granted  the  possi- 
bility of  being  able  to  recommend  a  method 
for  the  great  and  immediate  reduction  in 
the  frequency  of  wars,  is  revealed  in  the 
mere  supposition  that  the  roar  of  guns  and 
clatter  of  swords  are  the  only  sign  of  war. 
"When  both  are  silent,"  said  John  Bige- 
low,  "war  may  go  on  even  more  fiercely 
than  ever  before.  Hate,  vengeance,  jeal- 
ousy, covetousness,  ambition,  treachery, 
cowardice,  survive."  These  conditions  no 
magic  touch  can  remove.  When  we  re- 
member these  facts,  and  consider  how  few 
have  been  the  efforts  to  analyze  the  gene- 
sis of  impulses,  to  ferret  out  the  causes  of 
obsessions,  to  trace  the  origin  of  hatred)^,  or, 
to  discover  methods  of  controlling  emotions 
without  the  formation  of  dangerous  repres- 
sions, the  boast  that  we  can  prevent  war  by 
the  introduction  of  a  change  here  and  there 
in  our  social  and  political  systems,  has  a 
very  hollow  sound.    Before  the  outbreak  of 
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the  European  war  Israel  Zangwill  wrote  to 
the  late  Mr.  Stead : 

I  take  the  opportunity  of  reminding  Mr.  Stead 
that  more  good  will  be  done  by  facing  the  brutal 
facts  of  life  and  the  European  situation  than  by 
allowing  the  wish  that  war  shall  cease  to  be  father 
to  the  thought  that  it  is  ceasing. 

Indeed  such  a  thought  as  Mr.  Zangwill 
sought  to  oppose  merely  reflects  the  fa- 
natic's contemptuous  disregard  for  the  ne- 
cessity of  keeping  open  the  approaches  to 
truth  even  when  we  ourselves  have  not  the 
strength  to  do  more. 

The  same  spirit  of  weakness  and  disincli- 
nation to  face  life  as  it  is  is  shown  in  the 
intellectualist's  efforts  to  impress  us  with 
his  ability  to  live  in  the  world  and  not  be 
of  it.  Those  who  recognize  this  particular 
form  of  complex  can  easily  detect  the  signs 
of  disappointed  ambitions  and  dissociated 
personality  rather  than  a  lofty  and  com- 
mendable purpose. 

A  truly  high  purpose  should  culminate 
in  a  decision  to  go  as  straight  as  we  can, 
without  further  temporizing,  to  the  root  of 
most  of  the  troubles  to  which  the  flesh  is 
heir,  and  to  substitute  for  an  astonishing 
amount  of  ignorance  as  accurate  a  store  of 
knowledge  as  can  be  gathered  together.  In 
a  reasonably  short  time  the  result  of  work- 
ing with  this  object  in  view  would  so  im- 
press us  with  the  magnitude  of  our  task  as 
to  make  us  reject  promptly  all  promises  of 
salvation  bearing  the  trade-mark  of  any 
"ism." 

Concrete  information  of  this  kind  would 
not  only  prevent  the  occurrence  of  many 
unpleasant  surprises  regarding  some  of  the 
basic  qualities  of  human  nature,  but  would 
enable  us  to  remove  a  good  many  of  the 
causes  that  lead  at  critical  moments  to  ex- 
plosive reactions  of  great  violence,  disturb- 
ing alike  to  the  development  of  a  well-bal- 
anced x>ersonality,  the  cause  of  democracy, 
and  the  progress  of  civilization.  Moreover, 
we  know  that  if  the  forces  giving  shape  to 


personality  are  not  focused,  dissociation  is 
the  result,  with  the  subsequent  development 
of  peculiar  mental  qualities  tJiat  possess 
high  explosive  potentiality.  An  excellent 
illustration  of  this  is  wishful  thinking, 
which  may  become  a  habit;  and  when  this 
occurs  it  forms  a  menace  to  orderly  thought 
processes,  and  results  in  blocking  the  peace- 
ful settlement  of  any  questions  either  per- 
sonal or  national. 

These  are  some  of  the  conditions  we  fail 
to  recognize  because  we  have  become  so  ac- 
customed to  measure  the  value  of  brain  ac- 
tivity merely  by  the  content  of  conscious- 
ness without  considering  the  character  of 
the  processes  concerned  in  the  operation. 
The  autocthonous  thoughts  that  are  the 
products  of  a  split-up  personality  often 
supply  an  emotional  spark  to  explode  the 
powder,  and  on  this  account  we  should 
learn  to  recognize  in  the  apparently  harm- 
less  dreamer,  to  whose  reveries  we  often 
give  encouragement,  a  source  of  danger  to 
the  community  not  infrequently  exceeding 
that  of  the  victim  of  systemized  delusions. 

For  similar  reasons  there  are  excellent 
grounds  for  not  placing  too  much  confi- 
dence in  the  intellectual  judgments  of  any 
person  who  disregards  logical  conclusions 
and  shirks  the  responsibility  concerned  in 
the  reconciliation  of  faith  and  works ;  such 
a  man  tries  first  to  ignore  and  then  to  ob- 
literate every  memory  of  defeat,  and  re- 
sorts to  subterfuge  to  conceal  the  strong 
personal  disinclination  to  meet  definite 
issues  by  absorbing  himself  in  some  general 
scheme  for  the  regeneration  of  humanity. 
In  such  cases  it  is  often  the  half -repressed 
memories  of  a  personal  struggle  ending  in 
defeat  that  drives  the  loser  to  turn  aside 
from  the  real  world  and  its  concrete  prob- 
lems to  live  in  an  imaginary  one  which  can 
only  be  described  in  abstract  or  platitudi- 
nous phrases. 

Although  it  would  be  superfluous  to  point 
out  the  important  bearing  the  analysis  of 
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some  of  our  national  traits  would  have  in 
supplying  the  information  essential  for  di- 
recting our  energy  to  the  best  advantage, 
a  reference  may  be  made  to  one  glaring  ex- 
ample of  specific  ineptitude  due  to  lack  of 
emotional  balance.  Consider  for  a  moment 
the  extraordinary  opportunity  existing  at 
this  crisis  in  world  affairs  for  our  universi- 
ties to  make  adequate  provision  for  supply- 
ing the  leaders  of  thought  urgently  needed 
if  a  triumphant  democracy  is  to  be  assured. 
Is  the  contribution  of  these  institutions  to 
the  intellectual  awakening  now  in  progress 
to  be  measured  only  by  an  amateurish  in- 
terest in  military  preparedness  t  Have  we 
not  reason  to  expect,  perhaps  we  may  even 
say  to  demand,  that  our  universities  shall 
not  base  their  chief  claims  for  recognition 
as  institutions  of  learning  merely  upon  tra- 
ditional and  hereditary  rights?  Should 
they  not  now  set  the  example  of  facing 
squarely  the  vital  issues  of  the  presents 
One  proof  that  the  gravity  of  the  present 
situation  has  been  appreciated  might  be 
found  in  some  effort  to  break  with  the  re- 
strictive influences  imposed  by  trying  to 
satisfy  the  parochial  notions  of  the  alumni 
and  by  placing  on  governing  boards  and  in 
administrative  offices  representative  citi- 
zens competent  to  realize  the  value  of 
scholarship  and  research  and  the  impor- 
tance of  cultivating  broad  national  ideals. 
The  signs  of  the  times  are  indeed  threaten- 
ing, but  what  can  we  expect  in  the  way  of 
great  intellectual  leadership  from  an  insti- 
tution that  places  so  little  value  upon  the 
influence  of  example  as  to  retain  the  serv- 
ices of  an  athletic  coach  receiving  more 
than  double  the  recompense  of  any  member 
of  its  faculty !  Judged  by  their  spirit  and 
works,  the  universities  have  failed  lament- 
ably to  rise  to  meet  the  present  situation. 
To-day  when  we  are  so  earnestly  seeking 
the  abolition  of  petty  sectional  feeling,  and 
turn  to  our  oldest  institutions  of  learning 
for  a  substitute,  we  find  only  a  Harvard, 


Yale  or  Princeton  sentiment  tending  to  pre- 
vent the  development  of  the  idea  of  service 
to  the  general  government. 

In  undertaking  to  formulate  concrete 
plans  for  a  campaign  of  preparedness  it  is 
advisable  to  begin  with  the  clear  recogni- 
tion of  the  collective,  binding  and  directive 
forces  supplied  by  the  present  biologic 
methods  of  studying  human  behavior. 
Upon  the  adoption  of  a  biologic  line  of  ap- 
proach, not  only  apparently  unrelated  sub- 
jects are  shown  to  be  intimately  dependent, 
but  a  still  greater  change  is  evident  in  the 
new  mental  attitude  developed  towards  the 
actual  significance  of  the  history  of  the  hu- 
man race.  It  has  generally  been  the  cus- 
tom to  proceed  from  the  discussion  of  rela- 
tively obscure  events  in  the  past  to  the 
analysis  and  interpretation  of  the  behavior 
of  persons  now  living.  The  almost  exclu- 
sive use  of  this  method  has  left  us  in  pro- 
found ignorance  of  ourselves,  and  has  de- 
layed considerably  the  presentation  of  the 
underlying  facts  of  history  in  a  vital  fash- 
ion. If  we  reverse  the  ordinary  procedure 
and  begin  with  the  analysis  of  the  phenom- 
ena of  behavior  by  making  a  first-hand  in- 
vestigation of  the  processes  as  they  actually 
take  place  in  individual  lives,  we  shall  then 
be  in  a  better  position  to  advance  historical 
interpretation  by  making  the  past  live ;  an 
accomplishment  impossible  as  long  as  the 
approach  to  the  study  of  human  life  was 
along  avenues  lined  by  tombs  where  only 
records  of  the  dead  were  visible. 

When  once  the  importance  of  interpret- 
ing life  in  terms  of  vital  reactions  is  recog- 
nized, then  we  shaU  find  it  possible  to  pro- 
ceed in  a  logical  and  enthusiastic  manner 
to  inaugurate  a  movement  that  promises  to 
result  in  greater  efficiency  and  success  in 
living,  and  in  this  way  an  opportunity  may 
be  presented  of  demonstrating  that  democ- 
racy has  the  power  to  minister  to  the  bio- 
logic needs  of  men.  At  present  we  have 
become  so  intoxicated  with  words  that  in 
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order  to  evade  facing  a  good  many  pretty 
stem  f acts,  we  are  almost  ready  to  accept 
as  efficient  any  public  confession  of  faith  in 
crude  notions  about  political  freedom.  We 
really  dread  discussing  biologic  problems. 
But  what  indications  are  there  that  we 
are  on  the  right  path  of  biologic  discussion  f 
The  efforts  to  remedy  the  present  neglect  of 
the  study  of  the  brain  and  nervous  system 
are  f  ew,  because  the  interest  of  the  general 
public  has  not  been  aroused  to  the  necessity 
for  it.  It  is  a  most  curious  comment  upon 
the  lack  of  interest  shown  in  our  universi- 
ties and  institutions  devoted  to  research, 
that  so  little  attention  is  paid  to  making 
any  adequate  provisions  for  increasing  our 
knowledge  of  .these  organs — the  brain  and 
nervous  system — ^which  are  commonly  es- 
teemed to  be  the  chief  stock  in  trade  of  in- 
stitutions of  learning.  While  encourage- 
ment is  given  to  those  who  delight  to 
speculate  upon  man's  place  in  nature,  prac- 
tically little  has  been  done  to  assist  in  the 
determination  of  those  structural  and 
functional  differences  of  the  nervous  sys- 
tem that  are  responsible  for  our  elevation 
above  the  plane  occupied  by  our  simian  an- 
cestors. The  time  is  rapidly  passing,  as 
Yerkes  has  pointed  out,  when  on  account  of 
the  disappearance  of  the  higher  apes  it  will 
be  possible  to  trace  the  various  gradations 
in  our  ancestral  line.  Of  equal  importance 
to  these  problems  should  be  the  studies 
made  upon  the  nervous  S3rstem  with  the  ob- 
ject of  correlating  the  structural  and  func- 
tional changes  taking  place  during  the 
early  stages  of  the  life  of  the  individual. 
With  the  methods  now  at  our  command 
this  particular  field  of  investigation  should 
offer  fruitful  results  to  the  student.  By 
carrying  out  these  comparative  studies  a 
great  deal  of  valuable  information  could  be 
obtained  which  would  throw  light  upon  the 
fundamental  nature  of  the  adjusting  proc- 
esses and  indicate  the  order  followed  as  the 
capacity  for  adaptation  was  extended. 


Think  of  the  extraordinary  opportuni- 
ties existing  in  New  York — ^the  greatest 
melting-pot  the  world  has  ever  seen — ^for 
the  analysis  of  human  behavior !  Parents, 
educators,  social  workers,  physicians,  an- 
thropologists, criminologists,  eugenists, 
those  endeavoring  to  find  improved  meth- 
ods for  increasing  industrial  efficiency, 
lawmakers,  and  all  persons  interested  in  the 
acquisition  of  knowledge  relating  to  the 
regulation  of  human  behavior,  need  to  feel 
the  inspiration  coming  from  the  realization 
of  working  towards  a  common  goal.* 

It  would  not  be  difficult  to  plan  some  cen- 
tral organization  aiming  to  coordinate  ef- 
fort and  to  correlate  results  in  attacking 
problems  that  are  of  the  most  vital  impor- 
tance for  our  personal  and  racial  salvation. 
If  we  continue  merely  to  dabble  the  tragic 
results  will  be  even  more  appalling  than 
they  are  to-day.  Let  us  not  deceive  our- 
selves any  longer  nor  try  to  apologize  for 
our  failure  to  understand  and  direct  in- 
telligently human  energy  by  referring  as 
''evidences  of  organized  charity"  to  the 
application  of  remedies  to  correct  the  end 
stages  of  imperfect  adjustment  in  num- 
berless people. 

In  addition  to  a  coordinating  center  of 
activities  there  is  urgent  need  in  New 
York  for  a  great  university  psychiatric 
clinic  dedicated  to  the  investigation  of  the 
countless  forms  of  imperfect  adjustment 
generally  described  as  mental  disease.  To 
those  of  us  who  are  familiar  with  the  meth- 
ods used  by  the  modem  alienists  to  analjrze 
the  personality  and  to  trace  the  genesis  of 
these  disorders,  it  is  obvious  that  their 
knowledge  is  absolutely  essential  for  the 
reorganization  of  our  entire  educational 
system.     By  the  promptness  with  which 

sSums  expended  annually  by  the  City  of  New 
York  in  directing  human  energy: 

Education $47,000,000 

Protection  of  life  and  property 59,000,000 

Charities 12,000,000 
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these  objects  shall  be  obtained  we  may 
easily  estimate  both  our  national  intelli- 
gence and  our  peace-loving  qualities. 

Must  it  be  the  grim  necessity  of  war  only 
that  shall  awaken  us  to  a  nation-wide 
mobilization  of  all  human  forces  for  a  single 
great  purpose  Y  Have  we  the  mental  ca- 
pacity to  be  led  by  reason  rather  than 
driven  by  necessity  *'to  sacrifice  comforts, 
indulgences,  and  elegancies"  for  the  pur- 
pose of  acquiring  the  knowledge  of  self 
without  which  a  practical  preparation  for 
living  is  impossible  f 

Stewart  Paton 
Peinoeton,  N.  J. 


THE   ECOLOGICAL   SIGNIFICANCE   OF 

SOIL  AERATION 

During  the  past  two  years  the  writers  have 
conducted,  independently,  laboratory  investi- 
gations into  the  relation  of  plant  roots  to  the 
composition  of  the  soil  atmosphere  and  espe- 
cially to  deficiency  of  oxygen  or  excess  of  car- 
bon dioxide  in  this  atmosphere.  These  inves- 
tigations are  still  in  progress  and  will  be  re- 
I)orted  later.  It  seems,  however,  that  certain 
features  of  the  results  already  obtained  have 
important  ecological  significance,  and  this 
phase  of  the  matter  is  presented  in  the  present 
preliminary  pax)er. 

One  series  of  experiments  was  conducted  by 
one  of  us  (Cannon)  in  the  Desert  Laboratory 
of  the  Carnegie  Institution  of  Washington  at 
Tucson,  Arizona,  and  in  the  Coastal  Labo- 
ratory of  the  same  institution  at  Carmel,  Cali- 
fornia. Seedlings  of  Prosopis  velutina,  and 
cuttings  of  Opuntia  versicolor  were  grown  in 
glass  tubes  filled  with  sand  and  connected  with 
a  gas  reservoir  in  such  a  manner  that  any  de- 
sired gas  or  mixture  of  gases  could  be  caused 
to  replace  the  ordinary  atmosphere  of  the  tubes 
at  wiU.  Each  tube  was  sealed  with  wax  and 
usually  a  water  seal  was  used  in  addition.  By 
the  use  of  appropriate  thermostats  the  tubes 
were  kept  at  any  desired  temperature.  In  all 
cases  the  shoots  were  exposed  to  the  atmos- 
pheric conditions  of  the  laboratory.  The 
growth  of  individual  roots  was  observed  di- 


rectly by  means  of  a  horizontal  microscope. 
The  experiments  included  tests  with  pure 
carbon  dioxide  and  various  mixtures  of  this 
gas  with  atmospheric  air  or  with  oxygen. 

As  a  leading  result  it  was  learned  that  the 
roots  of  Prosopis  and  of  Opuntia  have  unlike 
responses  to  carbon  dioxide.  Exposure  to  pure 
carbon  dioxide  causes  cessation  of  growth  in 
the  roots  of  both  species.  However,  the  re- 
covery on  the  admission  of  air  is  uniformly 
more  rapid  with  Prosopis  than  with  Opuntia, 
The  two  sx)ecies  respond  differently,  also,  to 
percentages  of  carbon  dioxide  which  are  high 
but  below  100  per  cent.  Thus  mixtures  of 
60-76  'per  cent,  carbon  dioxide  with  25-50  per 
cent,  oxygen,  do  not  stop  root  growth  of  Pro- 
sopis, but  do  stop  that  of  Opuntia.  Appar- 
ently excessive  amounts  of  carbon  dioxide  in 
the  soil  atmosphere  would  act  as  a  limiting 
factor  for  the  latter  plant,  even  if  the  oxygen 
content  of  the  soil  atmosphere  was  normal  or 
above  normal  Neither  excess  of  carbon  diox- 
ide nor  diminished  supply  of  oxygen  inhibits 
the  growth  of  Prosopis  roots,  for  growth  did  not 
wholly  cease  when  an  atmosphere  containing 
less  than  2  per  cent,  of  oxygen  was  employed. 
However,  entire  deprivation  of  oxygen  appears 
to  inhibit  growth  since  the  roots  did  not  grow 
in  pure  carbon  dioxide.  Thus  while  the  effects 
of  the  imdiluted  carbon  dioxide  on  root  growth 
of  the  two  species  is  apparently  the  same, 
namely,  the  cessation  of  growth,  the  responses 
leading  to  this  effect  may  be  quite  different. 

The  conclusion  that  the  root  response  to  a 
variable  ratio  of  oxygen  to  carbon  dioxide  in 
the  soil  atmosphere  is  a  specific  response,  is 
supported  further  by  the  results  of  direct 
aeration  experiments  on  several  species  of 
plants,  among  which  were  Opuntia,  Prosopis, 
Fouquieria  sphndens,  and  garden  varieties  of 
cucumber  and  watermdon.  An  increased  air 
supply  to  the  roots  of  Opuntia  and  Fouquieria, 
if  not  excessive,  favors  root  branching  and 
probably  accelerates  the  rate  of  root  growth. 
In  the  case  of  Prosopis,  increased  aeration  of 
the  soil  appeared  not  to  affect  the  growth  rate 
of  the  roots.  The  results  with  cucumber  and 
watermelon  were  not  consistent,  although  in 
the  latter  case  the  shoot  growth  appeared  to  be 
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more  vigorous  when  the  soil  containing  the 
roots  was  artificially  aerated. 

The  other  series  of  experiments  was  con- 
ducted hy  one  of  us  (Free)  under  the  direction 
of  Professor  B.  E.  Livingston  in  the  labora- 
tory of  plant  physiology  of  Johns  Hopkins 
University.  A  technique  has  been  devised  by 
which  plants  of  mature  size  can  be  sealed  into 
tin  cans  of  about  two  liters  capacity,  the  shoot 
projecting  through  the  seal  into  the  open 
atmosphere.  The  root  system,  with  the  soil  in 
which  it  grows,  is  inside  the  sealed  space  and 
the  soil  atmosphere  can  be  replaced  at  will  by 
an  atmosphere  of  any  desired  composition. 
Water  is  supplied  to  the  plant  by  the  Living- 
ston auto-irrigator.  The  controlled  atmos- 
phere inside  the  can  is  kept  automatically  at 
a  pressure  slightly  (about  3  centimeters  of 
water)  greater  than  the  general  atmospheric 
pressiire,  changes  of  volume  due  to  variable 
temperatures  being  compensated.  This  assures 
that  any  slight  leakage  will  be  outward  and 
without  effect  on  the  experiment. 

With  this  technique  experiments  have  been 
made  on  four  si)ecies:  Coleua  hlumei,  Helio- 
iropium  peruvianum,  Nenum  oleander  and 
8alix  sp.  (probably  nigra).  With  Coleus  it  is 
found  that  even  a  very  small  decrease  of 
oxygen  below  that  normal  to  the  atmosphere 
is  injurious  to  the  plant.  Thus  a  plant,  the 
roots  of  which  were  supplied  with  gas  consist- 
ing of  75  per  cent,  air  and  25  per  cent  nitro- 
gen, was  injured  within  three  days  and  killed 
within  45  days.  With  lower  oxygen  content 
in  the  soil  atmosphere  injury  and  death  are 
still  more  prompt.  Heliotropium  behaves  sub- 
stantially like  Coleus,  except  that  the  period 
between  initial  injury  and  death  is  shorter. 
Nerium  is  much  more  resistant  to  oxygen 
deprivation.  With  a  soil  atmosphere  of  pure 
nitrogen,  injury  was  first  apparent  in  the 
shoot  after  26  days.  An  atmosphere  of  50  "per 
cent,  air  and  50  i)er  cent,  nitrogen  had  pro- 
duced no  i>erceptible  injury  in  45  days  when 
the  experiment  was  stopped.  Dilution  of  the 
soil  atmosphere  with  carbon  dioxide  instead  of 
nitrogen  appeared  to  have  a  like  effect.  No 
evidence  was  observed  of  any  specific  toxic 


effect  of  carbon  dioxide,  though  such  an  effect 
is  not  excluded  by  the  exx)erimental  results. 

The  most  interesting  result  was  with  Salix. 
With  this  plant  entire  deprivation  of  oxygen 
appeared  to  be  without  injurious  effect.  In  an 
experiment  three  times  repeated  the  plant 
grew  normally  with  a  soil  atmosphere  of  pure 
nitrogen,  one  of  the  experiments  lasting  for 
ten  weeks.  Beplacement  of  the  nitrogen  with 
carbon  dioxide  and  the  use  of  various  mix- 
tures of  carbon  dioxide  and  air  were  also  with- 
out perceptible  effect.  It  appears  that  this 
species  of  Salix  is  quite  independent  of  the 
content  of  oxygen  in  the  soil  atmosphere. 
That  the  respiration  of  the  root  cells  can  be 
anaerobic  is  less  certain,  but  is  strongly  sug- 
gested by  the  data. 

The  two  series  of  experiments  outlined  are 
sufficient  to  show  that  different  species  of 
plants  may  differ  markedly  in  their  response  to 
variations  in  the  comx)09ition  of  the  soil 
atmosphere,  and  hence  to  changes  in  soil 
aeration.  The  effects  of  diminution  of  oxygen 
are  manifest  and  the  results  with  Opuntia 
indicate  a  direct  and  specific  effect  of  carbon 
dioxide  in  addition  to  the  effect  of  the  dilu- 
tion of  the  oxygen. 

Though  many  details  are  lacking  it  is  known 
that  the  composition  of  the  soil  atmosphere  is 
neither  the  same  as,  nor  so  constant  as,  the 
composition  of  the  general  atmosphere.  The 
presence  of  living  matter  in  the  soil,  including 
bacteria,  fungi  and  protozoa,  as  well  as  the 
roots  of  higher  plants,  tends  to  decrease  the 
oxygen  of  the  soil  atmosphere  and  to  increase 
its  content  of  carbon  dioxide.  Doubtless  there 
are  chemical  reactions  associated  with  the 
decay  of  dead  organic  matter  and  which  have 
the  same  or  similar  results.  This  tendency  to- 
ward impoverishment  in  oxygen  and  enrich- 
ment in  carbon  dioxide  must  be  coimteracted 
by  diffusion  between  the  soil  atmosphere  and 
the  general  atmosphere,  assisted,  no  doubt,  by 
changes  in  barometric  pressure  and  in  tem- 
perature of  soil  and  air.  The  importance  of 
these  assisting  agencies  is  difficult  to  estimate 
but  the  effect  of  diffusion  alone  has  been  shown 
by  Buckingham^  to  be  extremely  slow.   Doubt- 

t  Bulletin  25,  T7.  S.  Bureau  of  Soils  (1904). 
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leas  in  normal  cases  the  soil  atmosphere  is 
always  slightly  higher  in  carbon  dioxide  and 
slightly  lower  in  oxygen  than  is  the  general 
atmosphere.  Since  the  diffusion  processes  are 
effected  very  markedly  by  the  average  size  of 
the  interspaces  between  the  soil  particles,  the 
difference  in  composition  between  the  soil 
atmosphere  and  the  general  atmosphere  will  be 
greatest  in  the  soils  of  fine  texture  and  least 
in  those  of  coarse  texture.  The  similar  effect 
of  the  soil  water  is  obvious,  especially  the 
effect  of  the  water  existing  as  films  about  the 
grains  in  diminishing  the  size  of  the  spaces 
available  for  gas  diffusion. 

The  ecological  bearing  of  these  facts  is 
manifest.  Although  deficiency  in  aeration  has 
frequently  been  suggested  as  an  agricultural 
difficulty,  or  as  the  reason  why  certain  species 
do  not  grow  upon  soils  of  heavy  texture,  it 
does  not  appear  that  this  suggestion  has  had 
any  exact  experimental  basis,  nor  does  it  seem 
to  have  been  appreciated  that  different  species 
may  have  great  differences  in  the  oxygen  re- 
quirement of  their  roots  and  widely  variant 
responses  to  differences  in  soil  aeration,  re- 
sponses which  appear  to  be  quite  as  specific 
and  significant  as  the  responses  to  tempera- 
ture and  to  available  water  which  form  the 
present  basis  of  ecological  classification.  The 
imi)ortance  of  root-habits  in  ecology  has  long 
been  recognized  on  the  basis  of  their  char- 
acteristic and  specific  reaction  to  the  features 
of  the  soil  environment  included  under  tem- 
perature and  water  relations.  Thus  it  has 
been  shown  that  the  general  distribution  of 
the  cacti  as  a  family  is  dosdy  related  to  the 
response  of  the  roots  to  the  temperature  of  the 
soil.  It  seems  probable  that  soil  aeration 
must  be  added  as  a  factor  of  no  less  impor- 
tance than  temperature  and  water.  Thus  in 
the  matter  of  local  distribution  of  cacti,  it  is 
probable  that  the  restriction  of  this  family  to 
habitats  which  have  a  relatively  well-drained 
soil,  in  which  the  accumulation  of  carbon 
dioxide  during  the  season  of  most  active  root 
growth  is  probably  relatively  slight,  may  be 
owing  in  part  to  the  inability  of  the  roots  of 
these  forms  to  grow  well  in  an  atmosphere 
charged  heavily  with  carbon  dioxide.    On  the 


other  hand,  the  distribution  of  Proaopis  and 
Nerium  along  the  river  bottoms,  and  of  Balix 
in  swamps,  indicates  that  the  presence  of  a 
relatively  large  amount  of  carbon  dioxide  in 
the  soil  does  not  act  as  a  limiting  factor  to 
these  species.  Again,  Howard'  notes  that  the 
general  distribution  of  the  gram  (chick-pea) 
as  a  crop  in  India  is  closely  associated  with 
the  fact  that  the  roots  of  this  species  require  a 
relatively  large  amount  of  air.  It  accordingly 
occurs  only,  or  mainly,  where  the  soil  and  the 
^stem  of  cultivation  provide  an  amoimt  of 
air  sufficient  for  its  root  growth. 

In  many  semi-arid  regrions  the  physiog- 
raphy is  such  that  there  are  relativdy  large 
and  shallow  basins  without  outlet,  the  central 
portions  of  which  are  fiooded  during  rainy  sea- 
sons but  are  dry  for  most  of  the  year.  Usu- 
ally the  central  fiats  or  playas  of  such  basins 
have  soils  composed  largely  of  fine  silt  or  day, 
and  which  puddle  easily.  It  is  characteristic 
of  these  playas  that  they  are  void  of  plant 
life  during  all,  or  most,  of  the  year,  and  that 
no  perennials  are  to  be  foimd  in  the  lowest 
places,  even  when  no  excess  accumulation  of 
salts  in  the  soil  has  occurred.  It  is  here  sug- 
gested that  the  probable  reason  for  the  absence 
of  plant  life  on  such  playas  is  directly  trace- 
able to  insufficient  soil  aeration  at  the  time 
when  the  soil  is  suitably  moist  and  of  a  tem- 
perature suitable  for  the  growth  of  plants. 
It  is  interesting,  also,  that  around  such  playas 
the  plants  frequently  occur  in  well-marked 
bands  or  zones.  Where  the  zones  are  found 
there  is  probably  little  difference  in  the  avail- 
able moisture  or  the  soil  temperature  and  it  is 
suggested  that  the  zonal  differentiation  may  be 
a  result  of  unlike  response  of  the  roots  of  the 
plants  comprising  the  zones  to  the  atmosphere 
of  the  soil.  Whether  zonation  is  to  be  associ- 
ated with  the  relation  of  roots  to  the  soil 
atmosphere  in  places  outside  the  arid  regions 
remains  to  be  seen,  but  this  may  well  be  the 
case. 

W.  A.  Cannon, 
£.  E.  Fbbb 

3  Howard  and  Howard,  BoUetiii  52,  Agrienltartl 
Besearch  Institate,  Pnsa,  1915. 
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SCIENTIFIC  EVENTS 

THE  WORK  OP  THE  AMERICAN  MUSEUM  OP 
NATURAL  HISTORY 

AoooRDiNO  to  a  press  report  the  trustees  of 
the  American  Museum  of  Natural  History  de- 
cided at  their  annual  meeting  at  the  home  of 
Mr.  Heniy  0.  Frick  greatly  to  broaden  the 
scope  of  its  work  in  aiding  industrial^  civil  and 
artistic  life  in  order  to  make  up  for  some  of 
the  foreign  deprivations  due  to  the  war. 

Because  so  many  American  arts  and  indus- 
tries have  been  thrown  upon  their  own  re- 
sources, the  institution  will  intensify  its  ef- 
forts to  make  its  collections  and  publications 
widely  and  fuUy  availabl&  A  review  of  last 
year's  work  noted  that  the  difficulty  of  obtain- 
ing new  patterns  for  dress  fabrics  and  other 
textiles  from  abroad  has  sent  designers  to  the 
museum  stores  of  American  primitive  and  In- 
dian art.  Manufacturers  of  potteiy  and  other 
wares,  too,  are  sending  their  designers  to  study 
ancient  efpecimens. 

For  the  extension  of  the  work  the  trustees 
adopted  the  largest  budget  in  its  history,  ap- 

m 

propriating  $608,590  for  the  current  year. 
They  subscribed  $60,000  among  themselves  to 
make  up  a  deficit  in  the  maintenance  acooimt 
in  addition  to  $23,500  they  already  had  sub- 
scribed to  fi^ve  to  all  employees  a  10  per  cent, 
bonus.  To  meet  the  higher  cosjt  of  living  it  was 
decided  to  make  the  increased  salaries  perma- 
nent on  a  merit  basis. 

The  income  from  the  Morris  K.  Jesup  en- 
dowment fund  for  1917  was  given  as  $252,500. 
The  museum  has  received  all  but  10  per  cent, 
of  the  $5,000,000  bequest,  and  expects  to  have 
the  full  amount  in  the  course  of  the  present 
year.  This  fund  is  used  exclusively  for  scien- 
tific work,  exploration,  research  and  publica- 
tion. 

Dr.  Henry  Fairfield  Osbom  announced  that 
among  bequests  to  the  institution  was  one  of 
$250,000  from  the  estate  of  Amos  F.  £no,  of 
this  city,  and  another  of  $100,000  from  that  of 
James  Oaunt,  of  England.  Special  attention 
is  to  be  given  this  year  to  the  department  of 
anthroix)logy,  for  the  work  of  which  in  the  last 
ten  years  $456,000  has  been  expended. 

The  election  of  officers  resulted  as  follows: 


President,  Henry  Fairfield  Osbom;  First  Vice- 
president,  Cleveland  H.  Dodge;  Second  Vice- 
president,  J.  P.  Morgan;  Treasurer,  Henry  P. 
Davison,  and  Secretary,  Adrian  Iselin*  Jr. 
The  choice  of  trustees  for  the  class  of  1921  re- 
sulted in  the  reelection  of  Charles  Lanier, 
Anson  W.  Hand,  Frederick  F.  Brewster  and  R 
Fulton  Cutting. 

The  attendance  at  the  meeting  was  the  larg^ 
est  in  the  history  of  the  institution.  Those 
present  were  Adrian  Iselin,  Jr.,  Joseph  H. 
Choate,  Charles  Lanier,  Percy  R  Pyne,  T.  De 
Witt  Cuyler,  A.  D.  Juilliard,  Arthur  Curtiss 
James,  Clev^nd  H.  Dodge,  John  B.  Trevor, 
Professor  Henry  Fairfield  Osbom,  Felix  M. 
Warburg,  Ogden  Mills,  Dr.  Walter  B.  James, 
Madison  Grant,  Frederick  F.  Brewster,  R 
Fulton  Cutting,  Archer  M.  Huntington,  Henry 
C.  Frick  and  Cabot  Ward. 

HIGHER  EDUCATION  IN  WASHINGTON 

The  Washington  legislature  of  1915  ap- 
pointed an  educational  commission  of  three 
members  and  three  representatives  to  make  a 
surv^  of  the  educational  institutions  of  Wash- 
ington (State  College  of  Washington,  Univer- 
sity of  Washington  and  the  three  normal 
schools).  This  commission  secured  the  serv- 
ices of  the  U.  S.  Bureau  of  Education  in  ma- 
king the  survey,  the  results  of  which  were 
recently  published  as  a  bulletin  by  the  Bureau 
of  Education.  This  report  recommended  the 
transference  of  the  graduate  work  in  engineer- 
ing and  pure  science  from  the  state  college  to 
the  university,  also  the  transference  of  several 
departments  from  the  college  to  the  univer- 
sity. The  matter  was  brought  before  the  pres- 
ent legislature  in  the  form  of  a  bill  putting 
into  effect  the  provisions  of  this  report.  This 
bill,  however,  failed  of  passage  and  in  its  stead 
a  substitute  bill  was  passed  providing : 

Sec.  $.  The  courses  of  instmetion  of  the  TTni- 
versity  of  Washington  shall  embrace  as  exdnsive 
major  lines,  law,  architecture,  forestry,  commerce, 
journalism,  library  economy,  marine  and  aero- 
nautic engineering  and  fisheries. 

Bee.  S.  The  courses  of  instruction  of  the  State 
College  of  Washington  shall  embrace  as  exclusive 
major  lines,  agriculture  in  all  its  branches  and 
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subdiviBioxis,  veterinary  medicine  and  economic  sci- 
ence in  its  application  to  a^cultore  and  rural  life. 

Sec,  4.  The  courses  of  instruction  of  both  the 
University  of  Washington  and  the  State  College  of 
Washington  shall  embrace  as  major  lines,  liberal 
arts,  pure  science,  pharmacy,  mining,  civil  engi- 
neering, electrical  engineering,  mechanical  engi- 
neering, chemical  engineering,  home  economics,  and 
the  professional  training  of  high-school  teachers, 
school  supervisors  and  school  superintendents. 
These  major  lines  shall  be  offered  and  taught  at 
said  institutions  only. 

Sec,  6.  Work  and  instruction  in  medicine  when 
introduced  or  developed  shall  be  offered  and 
taught  at  the  University  of  Washington  exclu- 
sively. 

The  bill  further  provides  for  a  joint  board 
of  higher  curricula  of  nine  members  chosen 
from  the  presidents  and  regents  of  the  five 
state  institutions  of  higher  learning.  In  the 
future  all  major  lines  of  work  taken  up  by  any 
institution  of  higher  learning  of  the  state  must 
first  be  passed  upon  and  approved  by  a  two 
thirds  vote  of  said  board  of  higher  curricula. 

In  addition  to  this,  an  act  was  passed  grant- 
ing in  perpetuity  to  the  State  College  all  of 
the  federal  land  formerly  allotted  to  the  state 
for  a  scientific  school  and  further  provided: 

Sec.  IB.  All  fimds  granted  by  the  United  States 
government  under  the  Morrill  act,  passed  by  con- 
gress and  approved  July  2,  1862,  together  with  all 
acts  amendatory  thereof  and  supplementary  thereto, 
for  the  support  and  in  aid  of  colleges  of  agricul- 
ture and  mechanic  arts,  as  well  as  experiment 
stations  and  farms  and  extension  work  in  agricul- 
ture and  home  economics  in  connection  with  col- 
leges of  agriculture  and  mechanic  arts  are  hereby 
allotted  to  the  State  College  of  Washington. 

GRANTS  FOR  SCIENTIFIC  WORK  FROM  THE 
LOUTREUIL  FUND 

Nature  quotes  from  the  Comptes  rendus  of 
the  Paris  Academy  of  Sciences  the  report  of 
the  council  of  the  Loutreuil  Foundation.  The 
grants  allotted  are  divided  into  three  groux>s, 
as  follows: 

Eatahlishments  Mentioned  hy  the  Testator. 
— (1)  Museum  of  IN'atural  History.  Two 
thousand  francs  to  Professor  Louis  Roule  for 
the  continuation  of  his  researches  on  the  mi- 
gratory fishes  of  French  marine  and  fresh 


waters,  the  SalmonidsB  in  particular.  Ten 
thousand  francs  for  refitting  the  maritime 
laboratory  of  the  Island  of  Tatihou  at  Saint- 
Yaast-La-Hougue.  This  laboratory  has  been 
used  as  a  concentration  camp  since  the  out- 
break of  war,  and  considerable  damage  has 
been  done.  (2)  The  College  de  France. 
Seyen  hundred  francs  to  E.  Oley  to  complete 
the  fri^orific  installation  for  which  an  alloca- 
tion was  made  last  year.  Four  thousand  three 
hundred  and  fifty  francs  to  Professor  Na^eotte 
for  the  purchase  of  apparatus  for  pursuing  his 
studies  on  the  regeneration  of  nerves.  Four 
thousand  francs  to  M.  I'Abbe  Kousselot  for 
continuing  and  developing  the  experiments 
commenced  by  him  on  locating  artillery  by 
sound.  (3)  Conseil  Central  des  Observatories. 
Fifteen  thousand  francs  to  the  Observatory  of 
Paris  for  the  improvement  of  astronomical  in- 
stnmients  applied  to  the  determination  of 
time.  One  thousand  five  hundred  francs  to 
the  Observatory  of  Marseilles  for  ensuring  the 
publication  of  the  Journal  des  Ohservateurs. 
(4)  Ecole  Rationale  y6t6rinaire  d'Alfort. 
Seven  thousand  francs  to  this  school  for  the 
purchase  of  an  apparatus  for  kinematographic 
registration  and  projection;  this  will  be  of 
great  service  in  the  study  and  demonstration 
of  various  movements  in  the  normal  or  patho- 
logical state.  (5)  Ecole  Rationale  Y6terinaire 
de  Lyon.  Eight  hundred  and  fifty  francs  to 
Charles  Porcher  for  the  purchase  of  instru- 
ments to  be  used  in  his  researches  on  milk. 
Eight  hundred  francs  to  Frangois  Maignon  for 
the  purchase  of  a  balance  and  a  small  hydraulic 
press,  to  be  used  in  his  researches  on  nutrition. 
(6)  Ecole  Nationale  Vet^rinaire  de  Toulouse. 
Five  thousand  francs  to  this  school  for  a  radio- 
logical installation  to  be  used  in  the  diagnosis 
of  diseases  of  animals. 

Establishments  Nominated  to  ike  Committee 
hy  the  President  of  the  Academy. — (1)  Con- 
servatoire des  Arts  et  Metiers.  Four  thousand 
francs  to  Louis  Blaringhem  for  the  creation 
of  a  typical  collection  for  the  determination 
and  classification  of  the  woods  used  in  the 
aeronautic  industry.  Five  thousand  francs 
conditionally  to  James  Dantzer  for  the  crea- 
tion of  a  laboratory  for  the  testing  of  textiles. 
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fibers,  and  tissues  under  the  express  condition 
that  the  Union  des  Syndicats  Patronaux  de 
I'Industrie  Textile  contributes  the  same 
amount.  (2)  Ecole  Rationale  Superieure  des 
Mines.  Ten  thousand  francs  to  this  school  for 
completing  the  laboratory  installation,  espe- 
cially as  regards  motive  power.  (3)  Institut 
Catholique  de  Paris.  Two  thousand  francs  to 
Henri  Colin  for  the  purchase  of  apparatus  not 
usually  found  in  botanical  laboratories,  to  be 
used  in  his  researches  on  the  conditions  of  de- 
struction of  various  bacilli.  Two  thousand 
francs  to  Jules  Hamonet  for  purchasing  appa- 
ratus for  determining  the  physical  constants, 
particularly  refractive  indices,  of  the  new  sub- 
stances he  has  discovered  in  the  glycol  group. 

Various  Direct  Requests  for  Chants, — Ten 
thousand  francs  to  Jules  GarQon  for  the  prep- 
aration of  a  bibliography  of  bibliographers,  a 
part  to  be  used  in  making  an  inventory  of  the 
scientific  i>eriodicals  contained  in  the  libraries 
of  Paris.  Three  thousand  francs  to  Guillavmae 
Bigourdan  for  the  construction  of  an  angle 
comx>arator  for  measuring  the  variation  which 
the  angular  distance  of  two  stars  may  show  in 
a  short  interval  of  time.  Three  thousand 
francs  to  Henri  Bourget  for  his  researches  on 
astronomical  photometry.  Two  thousand 
francs  to  A.  Colson  for  continuing  his  re- 
searches on  solutions.  Seven  thousand  francs 
to  Augustin  Mesnager  for  improving  the 
equipment  of  the  laboratory  for  testing  ma- 
terials under  his  direction  at  the  Ecole  des 
Ponts  et  Chauss^es.  Two  thousand  francs  to 
Jules  Glover  for  continuing  his  researches  on 
telephony.  Seven  thousand  francs  to  Louis 
Joblin  to  complete  the  publication  of  his 
studies  relating  to  the  material  collected  in 
the  second  Antarctic  voyage  of  Jean  Charcot. 
Five  thousand  francs  to  the  Society  de  Docu- 
mentation Paleontologique.  Two  tholisand 
francs  to  J.  M.  R.  Surcouf  for  assisting  the 
publication  of  his  work  on  horse-flies. 

The  total  amount  in  grants  is  115,200  francs. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Vernon  M.  Slipheb,  for  many  years 
chief  assistant  at  the  Lowell  Observatory, 
known  for  his  spectroscopic  researches,  has 


been  appointed  director  of  the  Lowell  Observ- 
atory in  succession  to  the  late  Percival  Lowell. 

Professor  George  S.  Moler,  of  the  depart- 
ment of  physics  of  Cornell  University,  will  re- 
tire from  active  service  at  the  end  of  the  aca- 
demic year. 

At  a  meeting  of  the  Eumford  Committee  of 
the  American  Academy  of  Arts  and  Sciences, 
held  on  February  14, 1917,  the  following  grants 
for  researches  in  light  or  heat  were  made:  To 
Professor  F.  K  Richtmyer,  of  Cornell  Univer- 
sity, five  hundred  dollars  in  aid  of  his  re- 
searches on  the  optical  properties  of  thin 
films;  to  Professor  Norton  A.  Kent,  of  Boston 
University,  four  hundred  dollars  additional  to 
previous  appropriations  in  aid  of  his  research 
on  spectral  lines;  to  Mr.  Ancel  St.  John,  of  the 
Worcester  Polytechnic  Lastitute,  two  hundred 
dollars  in  aid  of  his  research  on  the  spectra  of 
X-rays. 

At  the  New  York  meeting  of  the  Botanical 
Society  of  America  officers  for  1917  were  an- 
nounced as  follows:  President,  F.  C.  New- 
combe,  University  of  Michigan;  Vice-presi- 
dent, E.  W.  Olive,  Brooklyn  Botanic  Garden; 
Treasurer,  E.  W.  Sinnott,  Connecticut  Agri- 
cultural CoUege  at  Storrs.  R.  A.  Harper,  Co- 
lumbia University,  became  a  member  of  the 
council,  and  also  of  the  editorial  Qpnunittee  of 
the  American  Journal  of  Botany.  The  repre- 
sentative of  the  American  Phytopathological 
Society  on  the  journal  committee  is  Professor 
Aaron  G.  Johnson,  University  of  Wisconsin. 

Professor  George  Hatem  has  been  elected 
president  of  the  Paris  Academy  of  Medicine 
for  1918. 

The  Janssen  prize  of  the  Paris  Academy  of 
Sciences  has  been  awarded  to  MM.  Ch.  Fabry, 
Henri  Buisson  and  Henry  Bourget,  for  their 
researches  on  the  determination  of  the  tem- 
perature and  evaluation  of  the  atomic  weights 
of  the  unknown  gases  in  the  nebula  of  Orion. 

We  learn  from  Nature  that  the  president  of 
the  British  Board  of  Agriculture  and  Fisheries 
has  appointed  a  committee  of  representative 
agriculturists  to  advise  him  on  questions  aris- 
ing in  connection  with  the  increased  produc- 
tion of  food.    The  conmiittee  is  constituted  as 
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follows:  The  Right  Hon.  R  £.  Prothero 
(chfidrman),  the  Bight  Hon.  Sir  Ailwyn  E. 
Fellowes  (vice-chairman),  the  Eight  Hon.  F. 

D.  Acland,  the  Eight  Hon.  Henry  Hobhouse, 
the  Hon.  Edward  G.  Strutt,  Sir  Sydney  Olivier 
(board  of  agriculture),  Mr.  W.  W.  Berry  (De- 
velopment Commissioner),  Mr.  S.  W.  Farmer, 
Mr.  F.  L.  C.  Flond  (board  of  agriculture),  Mr. 
A.  D.  Hall  (Development  Commissioner),  Mr. 
S.  Kidner,  Mr.  T.  H.  Middleton  (board  of 
agriculture),  Mr.  A.  Moscrop,  Mr.  H.  Pad- 
wick  (National  Farmers'  Union),  Mr.  E.  O. 
Paterson,  Mr.  G.  G.  Eea,  Mr.  E.  SaviU,  Mr. 
Leslie  Scott  and  Professor  W.  Somerville.    Mr. 

E.  M.  Konstam  (who  has  joined  the  depart- 
ment for  the  duration  of  the  war)  is  the  secre- 
tary of  the  committee. 

The  1916  volume  of  the  Annah  of  the  Asso- 
ciation of  American  Geographers,  which  has 
just  appeared,  contains  a  long  descriptive  art- 
icle by  Professor  N.  M.  Fenneman  on  "  The 
Physiographic  Divisions  of  the  United  States.'' 
This  is  accompanied  by  a  map,  the  work  of  a 
committee  of  the  association  consisting  of  Pro- 
fessors Fenneman,  Blackwelder  and  D.  W. 
Johnson  and  Messrs.  Campbell  and  Matthes, 
of  the  U.  S.  Geological  Survey.  Separates  and 
copies  of  the  map  may  be  obtained  on  applica- 
tion to  Bichard  £.  Dodge,  secretary,  Washing- 
ton, Conn.    . 

Professor  Lafayette  B.  Mendel,  of  Yale 
University,  addressed  the  Sigma  Xi  Society 
of  the  University  of  Chicago  on  February  2, 
and  also  spoke  to  the  students  of  the  university 
on  the  subject  of  "  Nutrition." 

Dr.  Harrt  N.  Holmes,  head  of  the  depart- 
ment of  chemistry  at  Oberlin  College,  lectured 
recently  on  "The  Formation  of  Crystals"  at 
the  Mellon  Institute  of  the  University  of  Pitts- 
burgh; Franklin  Institute,  Philadelphia,  and 
the  Johns  Hopkins  University. 

Suroeon-Gbneral  Sir  G.  H.  Makins,  deliv- 
ered the  Hunterian  oration  before  the  Boyal 
College  of  Surgeons  of  England  on  Wednes- 
day, February  14,  his  subject  being  the  influ- 
ence exerted  by  the  military  experience  of 
John  Hunter  on  himself  and  on  the  military 
surgeon  of  to-day. 


On  February  28  the  G^logical  Society  of 
London  will  again  have  the  oi^x>rtttnity  of  dis- 
cussing the  Piltdown  man.  The  late  Charles 
Dawson  had  discovered  further  remains  about 
a  mile  away  from  the  original  locality,  but  in 
gravel  of  the  same  age.  These,  which  consist 
of  a  molar  from  the  lower  jaw,  a  fragment  of 
the  occiput,  and  a  part  of  a  frontal  including 
some  of  the  orbital  margin,  will  be  laid  before 
the  meeting  by  Dr.  A.  Smith  Woodward. 

A  MOVEMENT  has  recently  been  initiated  to 
institute,  at  the  Finsbury  Technical  College, 
a  reference  library  of  chemical  books  in 
memory  of  the  late  Professor  Eaphael  Meldola, 
F.B.S.,  who  formerly  presided  over  this  school 
of  applied  chemistry. 

Charles  J.  White,  professor  emeritus  of 
Mathematics  at  Harvard  University,  died  sud- 
denly on  February  12. 

Mr.  John  Tebbutt,  of  Windsor,  New  South 
Wales,  where  he  conducted  an  observatory,  has 
died  at  the  age  of  eighty-two  years. 

The  death  in  Bio  Janeiro  is  announced  of 
Dr.  Oswaldo  Cruz,  director  of  the  Oswaldo 
Cruz  Institute  of  Pathology  and  Bacteriology, 
Dr.  Cruz  was  formerly  director  of  the  Brazilian 
sanitary  servica 

The  spring  meeting  of  the  American  Chem- 
ical Society  will  be  held  in  Kansas  City,  April 
10-14.  The  program  will  be  arranged  as 
follows : 

Tuesday  night,  April  10— eotmcil  meeting. 
Wednesday  morning,  April  11— opening  Bession. 
Wednesday  afternoon,  April  11— opening  session, 

continued,  or  section  meetings. 
Wednesday  night,  April  11 — smoker. 
Thursday  morning,  April  12 — section  meetings. 
Thursday  afternoon,  April  12 — section  meetings. 
Thursday  night,  April  12 — ^banquet,  or  open. 
Friday  morning,  April  13 — section  meetings. 
Friday  afternoon,  April  13 — excursions. 
Friday  night,  April  13 — banquet,  or  open. 
Saturday  morning,  April  14— ekcursions. 

The  Geological  Department  of  the  British 
Museum  has  recently  received,  through  Sir 
John  Eaglerome,  K.C.M.G.,  an  interesting 
series  of  vertebrate  remains  from  early  T«rti-- 
ary  beds  in  southern  Nigeria.  These  include 
a  huge  carinate  bird  (Oigantomis  eagUromei 
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Andrews,  1916)  remains  of  leatihery  turtles, 
and  jaws  of  a  primitive  Zeuglodont,  showing 
approximation  to  a  creodont  dentition. 

Dr.  Henrt  J.  Bkrklet,  clinical  professor  of 
peychiatry  in  the  Johns  Hopkins  lJniversil7> 
has  presented  the  library  with  a  number  of 
rare  and  valuable  medical  books,  dating  from 
the  sixteenth,  seventeenth  and  eighteenth  cen- 
turies. 

In  connection  with  the  presentation  on  Jan- 
uaiy  20  of  a  loving  cup  to  Mr.  Thomas  A. 
Foroyth,  one  of  the  founders  of  the  Forsyth 
Dental  Infirmary  for  Children,  Boston,  the  in- 
stitution was  open  for  public  inspection,  both 
forenoon  and  afternoon,  as  it  is  to  be  known  as 
"  Forsyth  Day.**  Houtine  work  as  well  as  spe- 
cial features  were  shown  in  all  departments. 
In  the  orthodontia  department  special  cases 
were  shown,  and  in  the  surgical  department, 
special  operations  were  conducted  by  Dr.  Wil- 
liam E.  Chenery.  Fifteen-minute  lectures  by 
John  D.  Adams,  M.D.,  and  Isadore  Coriat, 
M.D.,  were  griven  on  subjects  of  interest  to 
dentists  at  11:30.  A  research  laboratory  ex- 
hibit was  given  from  2  to  4  p.m. 

Two  skeletons  of  the  duck  bill  dinosaur  were 
lost  to  science  with  the  sinking  recently  by  a 
Qerman  raider  of  the  ship  Mont  Temple^  ac- 
cording to  Charles  H.  Stembeift,  of  Lawrence, 
Kans.,  who  found  the  bones  in  the  red  deer 
country  in  Alberta,  Canada.  The  prehistoric 
specimens  were  thirty-two  feet  long  and  were 
being  sent  to  the  British  Museum.  They  filled 
twenty-two  boxes  and  weighed  20,000  pounds. 
When  the  shipments  failed  to  arrive  in  Eng- 
land, an  inquiry  was  made  by  Mr.  Sternberg 
and  he  received  word  from  the  Canadian  rail- 
road officials  of  the  fate  of  the  shipment. 

The  United  States  Department  of  the  In- 
terior has  designated  Minnesota  as  one  of  the 
three  states  where  mining  experiment  stations 
are  to  be  established  within  a  year.  The  gov- 
ernment wiU  appropriate  $25,000  annually  for 
the  support  of  such  a  station  and  the  state 
must  supply  the  building.  The  regents  have 
asked  for  $175,000  for  this  purpose.  There 
are  to  be  ten  such  stations  established  even- 
tually.    Minnesota's  imx)ortance  as  a  mining 


state  has  caused  her  to  be  selected  as  one  of 
the  first  group. 

The  University  of  Toronto,  through  the 
Antitoxin  Laboratory  in  the  Department  of 
Hygiene,  has  recently  been  the  recipient  of  a 
gift  from  Colonel  A.  E.  Oooderham,  Toronto, 
of  a  farm  of  fifty  acres  on  which  have  been 
erected  model  stables  and  laboratories  for  the 
work  of  the  laboratory.  The  value  of  the  gift 
exceeds  $60,000,  and  the  farm  is  situated  within 
twenty  miles  of  Toronto.  It  prepares  all  the 
public  health  biologic  products  supplied  free 
by  the  Ontario  government,  through  its  board 
of  health,  including  diphtheria  and  tetanus 
antitoxin,  anti-meningitis  serum,  the  Pasteur 
Treatment  and  smallpox  vaccine.  The  labo- 
ratory also  prepares  all  the  tetanus  antitoxin 
used  by  the  Canadian  Expeditionary  Forces. 
The  director  of  the  laboratory  is  Dr.  J.  O. 
Fitzgerald,  associate  professor  of  hygiene. 
University  of  Toronto. 

The  Hon.  Albert  Johnson  writes  from  the 
United  States  House  of  Representatives: 

I  tried,  immediately  on  the  opening  of  the  ses- 
sion, to  obtain  a  hearing  for  House  Bill  528,  for 
the  discontinuance  of  the  Fahrenheit  thermometer. 
With  only  52  working  days  between  January  1  and 
March  4,  it  is  evident  that  not  only  this  bill,  but 
many  other  important  bills  will  have  no  chance  to 
come  up  for  action.  The  hearing  before  the  com- 
mittee would  have  to  be  repeated  at  the  next  ses- 
sion, when  the  composition  of  the  conmiittee  may 
be  very  different.  The  new  committee  might  be 
influenced  to  some  extent  by  the  report  of  its 
predecessor,  but  such  reinforcement  of  the  argu- 
ment is  hardly  needed,  and  would  at  best  be  of 
little  weight.  It  seems  to  me  that  any  advantage 
thus  to  be  gained  would  hardly  justify  the  labor 
of  getting  the  committee  together  at  a  time  when 
its  members,  like  myself,  are  overwhehn'ed  with 
other  pressing  work.  In  the  new  Congress,  the  bill 
will  have  to  be  reintroduced,  either  at  the  special 
session,  which  now  seems  a  probability,  or  at  the 
regular  session.  I  shall  then  make  an  effort  to  ob- 
tain a  hearing  with  the  least*  possible  delay. 

The  chemical  industry  in  Eussia  has  re- 
ceived great  impetus  from  the  war,  and,  ac- 
cording to  Commerce  Reports,  quoted  by  the 
Journal  of  the  American  Medical  Association, 
a  number  of  works  have  already  been  erected 
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and  many  others  are  projected.  Among  them 
is  a  formaldehyde  factory  at  Yetluga,  and  a 
technical  laboratory  for  the  production  of 
lanolin,  naphthalene,  etc.,  at  Eostov.  A  large 
company  has  been  formed  at  Moscow  for  the 
production  of  coke-benzol  products  and  at 
Tomsk  a  chemical  factory  is  projected  for  the 
making  of  medical  chemicals.  Several  new 
works  for  making  sulphuric  acid  have  been 
erected  in  the  Volga  region,  in  the  Donets 
basin,  in  the  Caucasus  and  in  the  Urals.  Mir- 
rors, lenses  and  other  optical  instruments, 
thermometer  tubing  and  chemical  glass,  for- 
merly imported,  are  now  being  made.  There 
is  a  large  demand  for  microscopes  and  other 
scientific  apparatus,  as  well  as  for  articles  for 
medical  and  surgical  use. 

At  a  meeting  of  the  board  of  managers  of 
the  Cold  Spring  Harbor  Biological  Laboratory 
of  the  Brooklyn  Institute  of  Arts  and  Sciences, 
the  completion  of  an  endowment  of  $25,000  for 
the  laboratory  was  announced.  The  principal 
donors  are :  Mr.  W.  J.  Matheson,  estate  of  Col- 
onel Kobert  B.  Woodward,  Mr.  Walter  Jen- 
nings, Mr.  A.  A.  Healy,  Mr.  August  Heckscher, 
Mr.  Cleveland  H.  Dodge,  Mr.  Louis  C.  Tiffany, 
Mr.  Howard  C.  Smith,  Mrs.  E.  H.  Harriman, 
Colonel  T.  S.  Williams,  Mr.  Henry  F.  Noyes, 
Mr.  Albert  Strauss  and  Mr.  Donald  Scott.  It 
is  expected  that  the  laboratory  will  now  be- 
come one  of  the  four  fundamental  departments 
of  the  institute,  and  will  be  under  the  special 
care  of  a  governing  committee  of  the  trustees 
of  the  institute. 

Although  New  York  was  not  included 
among  the  states  where  a  serious  fungous  dis- 
ease of  poplars  was  reported  by  the  federal 
authorities,  the  State  College  of  Agriculture 
at  Ithaca  announces  that  the  disease  has  been 
found  on  Long  Island.  This  disease  is  sim- 
ilar in  api>earance  to  that  which  destroys  the 
chestnut  trees  and  may  be  found  on  any 
species  of  poplars  or  cottonwoods.  Trees  at- 
tacked by  this  fungus  show  cankers  or  de- 
pressed areas  in  the  bark,  which  spread  rapidly 
and  often  girdling  the  twig,  limb  or  trunk  of 
the  tree  and  killing  the  part  above  the  canker; 
the  trees*  become  ragged  in  appearance  and 
finally  die.     This  is  especially  true  of  the 


Lombardy  poplars  so  often  planted  in  rows 
along  highways.  The  fungus  which  causes 
this  disease,  according  to  the  authorities,  was 
imported  from  Euroi>e,  and  is  especially 
severe  on  stored  and  transplanted  nursery 
stock.  The  centers  of  infection  appear  to  be, 
in  every  case,  either  certain  nurseries  known 
to  contain  diseased  trees,  or  points  where 
poplars  from  such  nurseries  have  been  planted. 
Residents  of  New  York  who  think  their  trees 
are  affected  by  the  disease  may  receive  exact 
information  by  sending  samples  to  the  depart- 
ment of  plant  pathology,  New  York  State  Col- 
l^g^  of  Agriculture,  Ithaca,  New  York. 

The  Bizzoli  Orthopedic  Institute  of  Bo- 
logna has  inaugurated  an  exposition  of  ortho- 
pedic appliances,  to  be  held  at  Bologna  in  Feb- 
ruary under  the  auspices  of  the  national  fed- 
eration of  committees  engaged  in  welfare  work 
for  blinded,  mutilated  and  crippled  soldiers. 
The  institute  has  announced  a  prize  of  5,000 
lire  for  the  best  appliance,  and  is  urging  others 
to  collect  funds  for  additional  prizes. 

Professor  L.  C.  E[arpinski  writes  that  the 
first  volume  of  the  "Nouvelles  Tables  trigo- 
nometriques  f ondamentales  "  by  Professor  H. 
Andoyer,  of  Paris,  mentioned  in  a  recent  re- 
view in  Science  as  delayed  by  the  war,  ap- 
peared in  1915ft  This  volume  of  341  pages  + 
Ixviii  pages  includes  the  sines  and  cosines  for 
each  one  hundredth  of  the  quadrant  to  20 
decimal  places,  for  each  9  minutes  to  17  plaoefi» 
and  for  each  10  seconds  to  15  decimals. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

A  GIFT  of  $20,000  from  Mrs.  Oeorge  Putnam 
to  ELarvard  University  was  announced  at  the 
last  meeting  of  the  president  and  fellows.  The 
money  will  be  used  to  establish  a  fund  in 
memory  of  Mrs.  Putnam's  brother,  James 
Jackson  Lowell,  and  the  income  will  be  used 
for  the  purchase  of  books  for  the  coU^e  li- 
brary. 

Thirtt-four  thousand  guineas  have  been 
subscribed  to  the  South  Wales  University  Col- 
lege for  the  extension  of  scientific  and  tech- 
nical education. 
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The  University  of  Stockholm  has  received 
from  Mrs.  Amanda  Euben  the  sum  of  50,000 
kroner  to  found  a  readership  in  experimental 
zoology. 

Dr.  B.  0.  Crowell,  professor  of  pathology 
and  bacteriology.  University  of  the  Philip- 
pines, has  been  appointed  director  of  the  Orad- 
uate  School  of  Tropical  Medicine  and  PubKc 
Health  of  that  university.  This  school  gives 
courses  which  in  one  year  lead  to  the  degree  of 
Doctor  of  Tropical  Medicine  and  in  two  years 
to  Doctor  of  Public  Health. 

Dr.  H.  B.  Faktham,  of  Christ's  College, 
Cambridge,  has  been  appointed  to  the  pro- 
fessorship of  zoology  at  the  South  Af fican 
School  of  Mines  and  Technology,  Johannes- 
burg, and  Dr.  C.  E.  Moss,  of  Emmanuel  Col- 
lege, has  been  appointed  professor  of  botany  in 
the  same  in^tution. 

We  learn  from  Nature  that  Dr.  Johanna 
Westerdijk  has  been  appointed  associate  pro- 
fessor of  phytopathology  in  the  University  of 
Utrecht.  She  is  said  to  be  the  first  woman  to 
receive  such  an  appointment  in  Holland. 


DISCUSSION  AND  CORRESPONDENCE 

THE  LIMIT  OP  THE  SPECTRUM  IN  THE  ULTRA- 
VIOLET 

Ik  the  Astrophysical  Journal  for  March, 
1916,  I  gave  an  account  of  my  work  in  the 
extreme  ultra-violet.  During  the  past  year  I 
have  continued  my  investigations  in  the  same 
field;  the  results  have  not  been  commensurate 
with  the  labor,  but  it  is  perhaps  worth  while  to 
make  a  brief  report  of  them. 

I  have  not  changed  the  general  design  of  my 
spectroscope  but  I  have  replaced  the  100  cm. 
grating  by  one  of  50  cm.  radius,  thus  halving 
the  light  path  and  considerably  reducing  the 
volume  to  be  exhausted.  My  source  of  light  is 
still  a  quartz  discharge  tube,  but  I  have  so  al- 
tered the  design  that  the  end  of  the  capillary 
can  be  brought  much  nearer  the  slit  of  the 
spectroscope  than  before;  I  have  considerably 
increased  the  potential  of  the  transformer;  as 
before,  I  employ  helium  at  one  or  two  milli- 
meters pressure  to  fill  my  spectroscope  and 
discharge  tube. 


The  net  result  of  these  changes  is  that  I  have 
certainly  extended  tlie  spectrum  from  600  to 
the  neighborhood  of  510  Angstroms;  a  trace 
of  a  line  exists  on  my  very  best  negative  near 
450  Angstroms,  but  it  is  far  too  faint  to  afford 
trustworthy  evidence. 

From  time  to  time  during  the  i>ast  five  or 
six  years  I  have  tried  Wood's  miniature  arc  in 
vacuum,  and  a  variety  of  vacuum  spark  ar- 
rangements, recently  I  have  repeated  the  more 
promising  of  these  experiments.  None  of  these 
sources  appear  to  yield  lines  in  the  most  re- 
frangible region.  Helium  continues  the  most 
promising  source.  Theodore  Ltman 

Jefferson  Physical  Laboratory, 
Harvard  University,  Cambeidoe, 
February  14,  1917 

THE  FOUNDATIONS  OP  DYNAMICS  AND 

DADOURIAN'S  ANALYTICAL 

MECHANICS 

My  attention  was  called  recently  to  a  review 
of  the  second  edition  of  my  "Analytical 
Mechanics"  by  Professor  E.  W.  Eettger, 
which  appeared  in  Science  (No.  1130)  last 
summer  when  I  was  in  the  moimtains  and  did 
not  see  it.  The  review  on  the  whole  was 
favorable  and  would  not  have  tempted  the 
author  of  the  book  to  make  an  answer  at  this 
late  date  were  it  not  for  the  fact  that  the  two 
questions  raised  by  the  reviewer  bear  upon  the 
foundations  of  the  science  of  mechanics. 

The  first  of  these  is  directed  against  my 
direct  application  of  the  laws  of  vectors  to  the 
directed  magnitudes  of  mechanics: 

Before  we  apply  the  law  of  vector  addition  to 
any  kind  of  quantity,  ought  we  not  first  assure 
ourselves  that  the  parallelogram  law  holds  for 
these  quantities  f  Since  force,  for  instance,  is  a 
directed  qwiniity  (italics  are  mine)  does  it  follow 
that  the  parallelogram  law  holds  for  forces  f 

I  would  answer  both  of  these  questions  in 
the  affirmative.  We  have  no  right  to  apply 
vector  operations  to  "any  kind"  of  quantity. 
We  ought  to  assure  ourselves  that  the  quan- 
tity in  question  is  a  "directed  quantity"  be- 
fore treating  it  as  such.  But  having  once 
assured  ourselves  of  this  fact  we  need  not 
hesitate  to  apply  to  it  the  parallelogram  law 
or  any  other  law  of  directed  quantities. 
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Vector  al^^ebra  is  the  soience  of  directed 
lines,  or  displacements,  in  space  as  ordinary 
algebra  is  the  science  of  numbers.  We  do  not 
hesitate  to  apply  the  laws  of  ordinary  algebra 
to  quantities  which  can  be  represented  by 
numbers,  we  need  no  more  haye  any  compunc- 
tion about  applying  the  laws  of  vectors  to 
quantities  which  can  be  represented  by  di- 
rected lines.  The  expression  ^*  the  law  of  par- 
allelogram of  forces"  is  a  provincialism  for 
which  there  is  about  as  little  justification  as 
there  would  be  for  a  ''law  of  the  addition  of 
apples"  in  arithmetic.  The  addition  law  of 
arithmetic  is  a  law  of  numbers  and  is  not 
peculiar  to  apples;  it  can  be  applied  to  apples 
not  because  they  have  certain  desirable  prop- 
erties, but  because  they  can  be  counted.  Sim- 
ilarly, the  parallelogram  law  is  a  law  of  dis- 
placements or  directed  lines,  and  not  at  all 
characteristic  of  forces,  but  it  can  be  applied 
to  forces  because  these  have  among  other  phys- 
ical properties  those  of  direction  and  of  mag- 
nitude and  consequently  may  be  represented 
by  directed  lines. 

This  is  the  precise  point  of  view  which  I 
have  adopted  in  my  book  toward  the  directed 
magnitudes  of  mechanics.  After  giving  a 
clear  and  concise  exposition  of  the  laws  of  addi- 
tion and  resolution  of  vectors  in  the  first 
chapter  I  have  applied  them  to  directed  quan- 
tities without  hesitation.  This  mode  of  pro- 
cedure is  not  only  correct,  but  it  is  straight- 
forward and  simple,  as  the  reviewer  admits 
when  he  says : 

If  the  author  is  correct  .  .  .  then  certainly  the 
theory  underlying  the  composition  and  resolution 
of  directed  quantities  becomes  very  simple. 

The  second  question  which  Professor  Bettger 
raises  has  to  do  with  my  formulation  of  the 
principle  underlying  the  science  of  dynamics. 
In  my  book  I  have  based  dynamics  upon  the 
following  principle,  which  I  have  called  the 
action  principle: 

The  vector  sum  of  all  the  extemal  actiona  to 
which  a  system  of  particles  or  any  part  of  it  la 
subject  at  any  instant  vanishes. 

A  imrtide  may  be  acted  upon  by  other  par- 
ticles and  by  the  ether.     The  action  of  one 


particle  upon  another  particle  is  known  as  a 
force.  The  action  of  the  ether  upon  a  particle 
I  have  called  a  hineiie  reaction.  Therefore 
the  action  principle  states 

2(P  +  q)==0, 

where  F  denotes  a  force  and  Q,  a  kinetic  rer 
action.  The  kinetic  reaction  on  a  particle  is 
oppositely  directed  from  and  proportional  to 
the  acceleration  and  the  constant  of  propor- 
tionality is  the  characteristic  constant  of  the 
particle  known  as  mass.    Therefore  we  have 

2(P  — fli  a)=0. 

Commenting  upon  this  principle,  Professor 
Bettger  says: 

The  reviewer  does  not  wish  to  say  that  the  au- 
thor is  wrong  in  his  conception.  All  he  wishes  to 
say  is  that  he  entirely  fails  to  appreciate  the  au- 
thor's  point  of  view. 

This  lack  of  appreciation  is  due,  it  seems 
to  me,  to  a  lack  of  clear  understanding,  indi- 
cated by  the  following  questions,  of  the  nature 
and  function  of  the  kinetic  reaction. 

Why  is  it  that  the  ether  acts  on  a  body  only 
when  it  is  being  accelerated  and  not  when  the 
body  is  moving  with  constant  velocity  f 

If  kinetic  reaction  is  the  action  of  the  ether  on  a 
particle,  and  if  it  is  the  same  kind  of  a  quantity 
as  force  (is  a  force  in  fact),  and  if  the  resultant 
force  F  acting  on  a  particle  and  the  kinetic  reac- 
tion q  are  always  equal  in  magnitude  but  opposite 
in  direction  (both  equal  to  ma  in  magnitude),  why 
is  the  body  not  in  equilibrium? 

If  in  the  first  of  these  questions  the  term 
"  why  "  is  used  in  the  metaphysical  sense,  there 
is  no  answer  for  it,  except  possibly  the  equally 
metaphysical  answer  '' because."  On  the 
other  hand,  if  it  is  used  to  mean  '*  how  is  this 
fact  correlated  with  other  facts?"  I  would 
state  that  the  answer  belongs  to  electrodynam- 
ics and  not  to  mechanics  and  would  refer  the 
reviewer  to  a  modern  treatise  on  electro- 
dynamics, Lorentz's  book  on  '' Electron 
Theory,"  for  instance,  where  the  question  is 
answered  at  length. 

Answering  the  second  question,  one  might 
state:  "  The  body  is  not  in  equilibritmi  for  the 
same  reason  that  a  particle  revolving  in  a 
circle  is  not  in  static  equilibrium  in  spite  of 
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the  fact  that  the  so-called  'centrifugal'  and 
'centripetal'  forces  acting  upon  the  particle 
are  equal  and  oppositely  directed."  I  am 
afraid  the  reviewer  has  overlooked  the  fact 
that  a  particle  is  in  static  equilibrium  when 
and  only  when  the  sum  of  the  forces  due  to 
other  material  bodies  acting  upon  the  particle 
equals  zero.  When  this  condition  is  not  satis- 
fied the  particle  is  accelerated  and  by  virtue 
of  the  acceleration  the  kinetic  reaction  comes 
into  play.  This  kinetic  reaction  is  equal  and 
opposite  to  the  resultant  of  the  forces  due  to 
the  material  bodies.  If  it  were  not  for  the 
kinetic  reaction  a  finite  force  would  have  given 
a  body  an  infinite  velocity  in  a  finite  time. 

The  kinetic  reaction  is  of  the  same  nature 
as  a  force  and  might  be  called  a  force,  but  that 
would  tend  to  confound  the  cause  with  the 
effect.  It  would  further  necessitate  changing 
the  statement  of  the  conditions  of  equilibrium 
as  well  as  of  motion.  It  was  in  order  to  keep 
the  old  concept  of  force  as  an  action  which 
causes  acceleration  and  to  distinguish  between 
cause  and  effect  that  I  refrained  from  applying 
the  term  force  to  kinetic  reactions. 

The  concept  of  kinetic  reaction  is  not  new. 
It  has  been  known  to  other  authors  of  text- 
books of  mechanic  as  centrifugal  force,  inertia 
farce,  or  inertia  reaction.  The  thing  that  is 
new  about  kinetic  reaction  in  my  book  is  the 
full  recognition  it  receives  and  the  clear  cut 
treatment  which  differentiates  it  from  ac- 
celerating forces.  I  have  preferred  the  name 
kinetic  reaction  to  inertia  reaction  because  it 
is  just  as  much  an  acceleration-reaction  as  an 
inertia-reaction. 

I  claim  that  the  point  of  view  which  I 
have  adopted  in  my  book  has  important  philo- 
sophical and  i)edagogical  advantages  over  the 
common  i>oint  of  view.  The  former  has  en- 
abled me  to  differentiate  between  purely 
geometrical  laws  and  dynamical  principles,  be- 
tween kinematical  relations  and  dynamical 
equations,  between  what  is  fundamental  and 
what  is  derived  in  mechanics.  I  have  postu- 
lated a  single  dynamical  principle  which  is 
not  only  simple  and  sound,  but  is  correlated 
with  the  equally  fundamental  principles  of 
electrodynamics.     Upon  this  single  principle 


I  have  based  the  entire  subject,  deriving  from 
it  all  the  other  dynamical  laws  and  principles 
used  in  elementary  mechanics,  such  as  New- 
ton's three  laws  of  motion,  the  principles  of 
the  conservation  of  energy,  of  linear  momen- 
tum and  of  angular  momentum. 

Before  closing  this  communication  I  would 
like  to  call  the  attention  of  teachers  of  mechan- 
ics to  the  following  principle  which  I  have 
introduced  in  the  second  edition  of  my  book 
and  have  called  it  the  angular  action  principle. 

The  yector  sum  of  all  the  external  angular 
action  to  which  a  system  of  partides  or  any 
part  of  it  is  subject  at  any  iniitaat  vaaisheB: 

or 

2(O  +  qa)=0, 

where  G  denotes  the  moment  of  force  about  a 
given  axis  and  q^  denotes  the  moment  of  the 
kinetic  reaction  of  a  particle  about  the  same 
axis,  the  latter  I  have  called  the  angular 
kinetic  reaction.  This  principle,  which  is  di- 
rectly applicable  to  rotating  systems,  is  equiv- 
alent to  and  derived  from  the  action  principle. 
It  can  be  easily  shown  from  the  angular 
action  principle  that  the  torque  equation 

0=1 -^j 

holds  good  only  when  the  center  of  mass  of 
the  moving  system  remains  at  a  constant  dis- 
tance from  the  axis  of  rotation,  a  point  which 
has  eluded  most  authors  of  textbooks  of 
mechanics. 

In  conclusion  I  would  state  that  the  two 
action  principles  are  simple  statements  of  the 
following  two  sets  of  equations  used  in  gen- 
eral dynamics. 

2{Z  — iiii)=0, 
2(r— »y)=0, 

2(ir— ifMf)=o, 

X[y(Z  — mi)— iP(r  — i|lS/)]=0, 
2  [if  (X  —  mi)  —  it(Z  —  fiuf)  ]  =  0, 
X[»(r  — my)  — y(Z  — mi)]  =0. 

H.  M.  Dadourian 
Talk  Univxbsitt 

THE  SYNCHRONIC  BBHAVXOR  OP  PHALANQXDJB 

Professor  H.  H.  Newman's  note  in  a  recent 
number  of  Sgiengb  reminds  me  that  in  1901  I 
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made  precisely  the  same  observations  on  tlie 
behavior  of  colonies  of  the  same  species  of  har- 
vestmen  (Phalangidfie)  in  the  neighborhood  of 
Austin,  Texas.  These  colonies  are  not  un- 
common, nesting  in  masses  on  the  lower  sur- 
faces of  overhanging  rocks  along  the  canyons 
of  the  Colorado  Biver  and  its  tributaries  and  in 
the  Edwards  Plateau  region.  The  colony  de- 
scribed by  IN'ewman  was  unusually  large,  as  I 
do  not  recall  seeing  any  that  were  much  more 
than  a  foot  or  a  foot  and  a  half  in  diameter 
and  comprising,  perhaps,  between  two  and 
three  hundred  individuals.  The  rhythmic,  sim- 
ultaneous, up  and  down  movement  of  the  crea- 
tures on  their  long  sensitive  legs,  when  dis- 
turbed, is  very  striking.  Merely  approaching 
the  spot  where  the  Phalangids  are  congregated 
is  sufficient  to  set  the  whole  assemblage  vi- 
brating. The  stimulus  in  this  case  is  prob- 
ably the  air-current  produced  by  the  sudden 
approach  of  the  observer  and  is  probably 
propagated,  as  Newman  suggests,  by  contact 
among  the  interlaced  l^s.  In  many  cases  of 
synchronic  behavior,  however,  other  stimuli 
must  be  assumed.  In  fireflies  the  initiation  of 
the  simultaneous  flashes  must  be  due  to  optic 
stimuli,  as  it  is  in  people  endeavoring  to  keep 
in  step  with  one  another,  but  the  continuation 
of  the  established  rhythm  would  seem  to  de- 
pend, on  a  kind  of  "  Einf iihlung."  Such  is  un- 
doubtedly the  impression  produced  on  one  who 
witnesses  the  rapid  wheeling  movements  of  a 
herd  of  prong-horned  antelopes  on  our  western 
plains  or  Ihe  flight  of  certain  birds.  Some 
years  ago  I  observed  that  pelicans  flying  in 
single  file  over  the  Bay  of  Panama  exhibited  a 
very  pronounced  synchronism  in  the  beat  of 
their  wings.  In  this  case  I  was  led  to  assume 
that  after  the  members  of  a  flock  had  estab- 
lished the  synchronism,  probably  by  visual 
stimuli,  it  was  kept  up  by  a  fine  sense  of 
rhythm  on  the  part  of  each  individuaL 
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with  any  form  on  which  he  has  worked,  he 
meets  at  the  outset  with  the  difficulty  that  a 
large  number  of  papers  to  which  he  turns  fail 
to  show  in  their  titles  the  names  of  the  ani- 
mals that  were  used. 

In  view  of  this  familiar,  but  none  the  less 
unfortunate,  state  of  affairs,  I  wish  to  inquire 
through  your  columns  whether  there  is  any 
valid  objection  to  the  suggestion  that  authors 
in  some  way  incorporate  in  their  titles  the 
names  of  the  animals  used  for  their  investi- 
gations. 

In  some  cases  common  names  would  answer, 
but  more  often  the  binomial  Latin  form  would 
be  required  In  the  case  of  little  known 
forms,  and  especially  in  the  case  of  insects, 
it  would  be  of  great  help  if  the  family  or  order 
were  also  given. 

Should  there  be  no  serious  obstacle  to  the 
step  here  suggested,  the  improvement  could 
easily  be  inaugurated  by  the  concerted  action 
of  the  editorial  boards  of  our  several  biolog- 
ical journals  and  those  heads  of  departments 
and  bureaus  through  whose  hands  forthcoming 
manuscripts  naturally  pass. 

Henry  H.  Donaldson 
The  Wistak  Institutb, 
Philadelphia,  Pa., 
February  3,  1917 


MORE  COMPLETE  TITLES 

To  THE  Editor  of  Science:  When  the  stu- 
dent of  the  structure  or  the  functions  of 
animals  needs  to  consult  the  literature  dealing 


SCIENTIFIC  BOOKS 

Milk  and  Its  Hygienic  Relations.    By  Janet 

E.  Lane-Clatpon,  M.D.,  D.Sc.    Longmans, 

Green  &  Co.    1916. 

This  admirable  book  has  been  published 
under  the  direction  of  the  Medical  Besearch 
Committee  (ITational  Health  Insurance,  Eng- 
land). The  chief  aim  of  the  author  ''is  to 
present  a  survey  of  the  existing  knowledge 
upon  such  aspects  of  the  milk  question  as 
hitherto  has  been  inaccessible  or  difficult  to 
obtain  by  most  of  those  desiring  it." 

The  scope  of  the  book  includes  a  considera- 
tion of  the  composition,  ^'biological  prop- 
erties," and  cellular  content  of  milk;  the  nutri- 
tive value  of  raw,  boiled  and  dried  milk;  the 
presence  of  organisms  liable  to  cause  disease, 
and  milk-borne  epidemics;  the  sanitary  pro- 
duction of  milk,  types  of  bacteria,  methods  of 
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heating  milk  and  the  presence  of  pathogenic 
bacteria  in  butter  and  cheese. 

Foreign  sources  have  been  drawn  upon  ex- 
haustively, and  complete  bibliographies  are 
listed  at  the  end  of  each  chapter. 

Of  special  interest  are  the  chapters  dealing 
with  the  nutritive  value  of  raw,  boiled  and 
dried  milk  in  infant  feeding.  A  strong  case 
is  made  in  favor  of  boiled  milk,  which  will 
be  a  matter  of  gratification  and  confirmation 
to  pediatricians  who  are  championing  this 
cause  in  America.  The  evidence  for  dried 
milk  is  not  convincing,  but  in  general  is 
favorable. 

The  chapters  on  the  production  of  milk  and 
''  Methods  Commonly  Used  in  Heating  Milk  " 
are  disappointing.  In  the  former  we  are  sur- 
prised to  learn  that  in  England  ''  there  are  no 
means  for  keeping  milk  cool  during  transit" 
and  the  author  does  not  insist  upon  the  need 
for  this.  So  imix>rtant  a  matter  as  the  grading 
of  milk  is  relegated  to  the  appendix  1  Pasteur- 
ization is  inadequately  treated.  The  practise 
is  exceptional  in  England,  but  this  seems  no 
excuse  for  not  presenting  a  fuller  discussion. 

The  text  includes  348  pages  and  8  plates. 
Non-technical  summaries  of  each  chapter  pre- 
cede the  more  detailed  discussion,  which  is  a 
great  convenience  to  the  reader.  The  book  is 
a  most  valuable  contribution  to  our  literature 
on  milk.  0.  M.  Hilliard 

Simmons  Collbox 

Fungoid  and  Insect  Pests,  By  F.  R.  Pethkb- 
BBmoE.  Edited  by  Messrs.  T.  B.  Wood  and 
E.  J.  HussELL,  under  the  Farm  Institute 
Series,  1916.  Pp.  174.  Cambridge  Univer- 
sity Press. 

This  little  book  is  well  printed  and  well 
illustrated  but  is  not  extensive  enough  as  to 
the  number  of  diseases  and  pests  discussed  to 
justify  the  title.  It  can  hardly  serve  as  a  very 
general  reference  for  farmers  and  market 
gardeners  as  the  authors  have  hoped.  The 
life  histories  and  remedial  measures  for  some 
fungus  and  insect  pests  are  taken  up.  As  a 
short  reading  text  or  bulletin  to  familiarize 
the  public  with  mycological  methods  and  to 
indicate  possible  remedial  measures  for  con- 


trol of  a  few  pests,   it  contains  interesting 
matter. 

In  their  introductory  parts — ^1  and  2 — ^the 
authors  hav^  not  drawn  as  close  distinctions 
as  to  what  constitutes  diseases  as  might  be 
wished.  It  is  now  hardly  allowable  to  teach 
that  plant  diseases  may  be  caused  by  '^  un- 
suitable surroundings  such  as  unfavorable 
conditions  of  soil  or  weather,"  nor  have  they 
made  very  dear  the  distinction  between  infec- 
tious diseases  and  the  ravages  of  animal  or 
insect  pests.  Note  for  example:  "We  have 
dealt  with  some  of  the  plant  diseases  caused 
by  fungi  and  will  now  turn  our  attention  to 
those  caused  by  members  of  the  animal  king- 
dom. By  far  the  g^reater  number  of  these 
diseases  are  due  to  the  ravages  of  insects." 

Insects  are  effective  carriers  of  disease,  but 
it  is  safe  to  say  that  there  are  few  farmers 
who  would  think  of  the  work  of  the  cabbage- 
leaf  butterfly,  the  wire  worm,  the  army  worm, 
the  May  beetle  or  of  grain  weevils  as  diseases. 

The  strongest  feature,  perhaps,  consists  in 
the  suggestive  statement  of  remedial  measures 
associated  with  each  disease  or  insect  under 
consideration.  The  facts  are,  generally,  well 
grouped,  though  in  some  cases  the  subjects  of 
chapters  and  the  text  overlap,  as  in  Chapters 
2  and  3.  On  page  46  there  is  a  particularly 
good  photograph  of  common  i>otato  scab  over 
the  legend:  "Figure  15.  Potato  Scab — ^the 
cause  of  which  is  not  known."  No  other  dis- 
cussion is  given  ux)on  this  disease  and  thus 
the  facts  are  not  properly  conveyed.  Bearing 
further  on  the  limited  scope  of  the  text,  no 
mention  is  made  of  any  diseases  of  small 
fruits  or  of  orchard  and  shade  trees  and  but 
slight  attention  is  given  to  the  commonest 
garden  crops. 

H.   L.  BOLLET 

North  Dakota  AaRiouLTURAL  Collxob 


SPECIAL  ARTICLES 

IS  SPECIES-SPECIFICITY  A  MENDBLIAN 

CHARACTER? 

In  a  recent  book^  the  writer  raised  the  ques- 
tion whether  or  not  the  phenomena  described 

1  "The  Organism  as  a  Whole,"  G.  P.  Putnam's 
Sons,  New  Tork,  1916. 
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under  the  name  of  genus-  or  species-specificity 
are  Mendelian  in  character.  It  is  obyious  that 
a  definite  answer  to  this  question  would  be  of 
fundamental  importance  for  thp  problem  of 
evolution.  If  species-specificity  is  not  a  Men- 
delian  character,  we  are  confronted  with  the 
possibility  that  Mendelian  mutations  may  not 
have  been  the  only  essential  factor  in  evolu- 
tion. 

The  phenomena  of  species-specificity  are,  as 
far  as  we  know  at  present,  exclusively  deter- 
mined by  the  proteins.  Phenomena  of  cyto- 
lysis  by  foreign  blood  or  extracts  of  foreign 
tissues,  the  precipitin  and  the  anajdiylazis  re- 
actions can  apparently  not  be  produced  by  any 
other  constituent  of  an  organism  than  the  pro- 
teins; and  the  two  or  three  exceptions  reported 
to  this  general  rule  may  have  been  due  to  im- 
purities in  the  substances  used  for  the  experi- 
ments. 

A  decision  of  the  question  of  heredity  men- 
tioned might  be  possible  by  comparing  the  spe- 
cies-specificity of  a  hybrid  with  that  of  the  two 
parent  forms.  If  it  could  be  shown  that  the 
species-specificity  of  a  F^  hybrid  is  identical 
with  that  of  only  one  of  the  two  parents,  no 
matter  whether  this  parent  is  the  paternal  or 
maternal  species,  we  might  consider  this  an 
indication  that  species-specificity  is  Mendel- 
ian; if  the  species-specificity  of  a  F^  hybrid, 
however,  is  always  identical  with  that  of  the 
maternal  form,  no  matter  from  which  of  tiie 
two  parent  forms  the  mother  is  selected,  it 
might  indicate  that  the  cytoplasm  of  the  egg 
determines  the  inheritanoe  of  the  species-spe- 
cificity. 

Experiments  of  this  kind  meet  with  the  diffi- 
culty that  only  closely  related  species  can  be 
crossed  successfully  and  in  closely  related  flfpe- 
cies  the  differences  in  species-specificity  are 
generally  too  uncertain  to  permit  a  definite 
conclusion.  In  the  splendid  work  of  Keichert 
and  Brown  on  the  ''  Differentiation  and  Spe- 
cificity of  Corresponding  Proteins  and  other 
Vital  Substances  in  Relation  to  Biological 
Classification  and  Organic  Evolution,"'  it 
has  been  shown  that  the  corresponding  hemo- 
globins of  different  species  are  not  identical, 

s  Carnegie  Institution  Publication,  No.  116. 


and  ''that  their  peculiarities  are  of  positive 
generic  specificity  and  even  much  more  sensi- 
tive in  their  differentiation  than  the  precipitin 
test."  In  their  book  thoy  describe  the  hemo- 
globin crystals  of  the  horse  and  the  mul^  but 
not  those  of  the  donkey.  It  seemed  of  interest 
to  nmke  the  series  complete  in  order  to  find 
out  whether  or  not  the  hemoglobins  of  tiie 
mule  resemble  more  closely  the  maternal  or 
paternal  form.  A  decisive  result  in  favor  of 
a  Mendelian  origin  of  the  specificity  could  only 
be  had  if  the  hemoglobin  crystals  of  the  F^  hy- 
brid were  identical  with  those  of  only  one  of 
the  two  parent  forms,  otherwise  the  result 
would  decide  neither  for  nor  against  a  Men- 
delian inheritance  of  species-spedficily. 

The  writer  obtained  donkey  blood,  the  hemo- 
globin crystals  of  which  were  prepared  and 
analyzed  by  Professor  A.  P.  Brown,  of  the  de- 
partment of  mineralogy  at  the  University  of 
Pennsylvania,  who  was  kind  enough  to  com- 
municate his  results  to  me  in  a  letter  which 
with  his  permission  I  take  the  liberty  of  pub- 
Hshing  here. 

May  4, 1916 

Dear  Dr,  Loeh :  I  suppose  yon  have  come  to  the 
conclusion  that  I  have  forgotten  all  about  yoor 
samples  of  the  donkey  blood,  containing  no  oxa- 
late, which  you  so  kindly  sent  me;  but  I  have  bean 
working  upon  them  as  my  time  permitted  and  I 
think  that  I  can  now  venture  to  state  that  in  the 
orthorhombic  [or  what  I  have  called  the  "  a-oxf- 
hemoglobin"]  constant  differences  may  be  ob- 
served; and  these  indicate  that  in  this  substance 
the  blood  of  the  donkey  more  closely  resembles  the 
blood  of  the  horse  than  it  does  that  of  the  muls. 
I  place  more  weight  upon  the  results  obtained  from 
the  orthorhomhio  crystals  than  upon  those  deduced 
from  the  monocUnic  crystals  for  the  reason  that 
the  monodinic  crystals  obtained  from  all  three 
bloods  show  a  strong  tendency  to  twin  and  these 
twins  are  what  we  call  "mimetic  twins."  The 
name  "mimetic"  is  applied  to  them  because  they 
mimic  or  imitate  a  higher  grade  of  symmetry  than 
they  really  possess.  For  instance,  these  mono- 
clinic  crystals  approach  in  their  angles  those  of 
the  hexagonal  system  and  are  indeed  what  we  call 
pseudo-hexagonaL  For  these  somewhat  plastic 
crystals,  by  the  way  they  twin,  average  their  a^jm- 
metries  (t.  e,,  their  departures  from  pseudo-hexa- 
gonal symmetry)  until  they  become,  in  their  an^^ 
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really  heiagonal.  The  outline  of  the  erystal  plate 
then  eomee  to  be  bounded  by  curved  (not  straight) 
lines  which  show  the  hexagonal  angles  at  the  place 
where  this  average  adjustment  is  most  perfect. 
This  curving  of  the  bounding  outlines  renders  the 
measurements  variable  and  these  measurements  I 
regard  as  untrustworthy.  The  true  hexagonal 
angle  is  60^  or  120°  and  the  pseudo-hexagonal  (but 
really  monoclinic)  angle  may  be  123°  or  124°  or 
its  supplement  and  the  influence  of  this  produces 
its  curving.  Examples  of  such  curving  outlines  to 
these  crystals  produced  by  this  sort  of  twinning 
may  be  seen  in  Beichert  and  Brown  "Crystallog- 
raphy of  Hemoglobin,  etc,"  on  Plate  3,  Figs.  14 
and  18,  and  Plate  4,  Fig.  19,  and  the  '^  regular 
growth''  of  the  methemoglobin  (hexagonal)  over 
the  oxyhemoglobin  crystals  (monoclinic  but  pseudo- 
hexagonal)  which  suflciently  approaches  the  true 
hexagonal  angles  of  the  methemoglobin  to  enter 
into  regular  growth  with  this  substance  is  illus- 
trated on  Plate  4  in  Figs.  20-23  in  the  case  of 
shad  blood.  It  is  this  pseudo-symmetry  which 
renders  the  measurements  of  such  twinned  crystals 
uncertain  and  inconstant.  Fortunately  this  diffi- 
culty does  not  apply  in  the  case  of  the  orthorhomT 
bic  crystals  of  the  bloods  under  consideration, 
nor  indeed  in  the  case  of  the  majority  of  ortho- 
rhombic  crystals,  although  this  tendency  to 
mimetic  twixming  must  always  be  borne  in  mind. 
I  do  not  think  it  need  be  considered  in  the  case  of 
the  orthorhombic  crystals  of  either  the  donkey, 
horse  or  mule,  which  are  the  animals  under  con- 
sideration. But  the  measurements  of  the  fn<mo- 
eUnie  crystals  from  the  blood  of  these  three  ani- 
mals are  rendered  uncertain  and  are  made  variable 
by  this  tendency  to  mimetic  twinning.  Therefore 
it  is  to  the  orthorhombic  crystals  that  I  must  turn 
to  formulate  any  conclusions  as  to  the  likenesses  or 
the  diif erences  in  these  bloods.  Fortunately  in  the 
uaoxalated  blood  that  you  sent  me  the  production 
of  crystals  is  easy,  and,  while  their  measurement 
is  not  eagy,  I  think  that  you  may  rely  upon  the 
results  obtained;  at  least  tiiey  are  as  reliable  as  I 
can  make  them  with  my  present  methods.  The 
results  from  these  orthorhombic  crystals  as  com- 
pared with  those  of  horse  and  mule  are  given  be- 
low. 


Horse. .. 
Donkev. 
Male»... 


Ajual  Ratio 
a:6:c 


0.7467:1:0.4097 
0.7522:1:0.4144 
0.7813:1:0.4198 


Macrodomc 

Angle 
(Normab) 

67*»30^ 
57«>  42' 


These  measurements  appear  to  indicate,  as  I  said 
at  first  in  this  letter,  that  the  crystals  of  ''a-oxy- 
hemoglobin"  of  the  donkey  approach  more  nearly 
those  of  the  horse  than  they  do  those  of  the  mule. 

Very  sincerely  yours, 

(Signed)    Ahos  P.  Brown 

It  is  impossible  to  utilize  these  results  for 
or  against  the  idea  that  species-specificity  is 
a  Mendelian  character.  In  view  of  the  bear- 
ing on  the  problem  of  the  inheritance  of  spe- 
cies-specificity the  writer  thought  that  even 
these  negative  results  might  be  of  some  in- 
terest. 

A  fui;ther  difficulty  which  besets  the  solution 
of  this  problem  is  that  the  terms  species  and 
genus  are  selected  on  a  morphological  basis 
and  not  according  to  the  protein  reactions  in- 
volved in  the  phenomena  of  cfpecies-specificity. 


Jaoques  Losb 


Thx  Bockefellxb  Instituts 
toe  mxdioal  bxseabch, 
New  Tosk 


•  Donkey  J  and  horse  $. 


THE  AMERICAN  PHYSICAL  SOCIETY 

The  eighty-sixth  meeting  of  the  American  Phys- 
ical Society  was  held  at  Columbia  University,  De- 
cember 26-29,  1916.  Sessions  on  Tuesday  after- 
noon, Thursday  forenoon  and  afternoon,  and  Fri- 
day forenoon  and  afternoon  were  joint  sessions 
with  Section  B,  American  Association  for  the  Ad- 
vancement of  Science,  and  were  held  at  the  School 
of  Journalism.  The  two  sessions  on  Wednesday 
were  joint  sessions  with  Sections  B  and  C  and  were 
held  in  Havemeyer  Hall.  The  following  program 
of  papers  was  presented: 

A  Proposed  New  Porm  of  Seismograph.  Her- 
bert Bell. 

The  Velocity  of  Sound  in  Gases  in  Metal  Tubes, 
as  a  Function  of  Density.    Karl  K.  Darrow. 

Measurements  in  Frictional  Electricity.  L.  £. 
Woodman  and  N.  B.  French. 

The  Preparation  of  Metallic  Mirrors,  Trans- 
parent MetalUc  Prisms  and  Films  by  Distillation. 
Otto  Stuhlman,  Jr. 

Our  Part  in  the  Advancement  of  World  Physical 
Science.    L.  A.  Bauer. 

Some  Experiments  Concerning  Magnet-Photog- 
raphy.   L.  A.  Bauer  and  W.  F.  6.  Swann. 
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On  Growth  of  Crystal  Structure  in  Selenium. 
F.  C.  Brown. 

Experimental  Evidence  for  the  Parsons  Magne- 
ton.   L.  O.  GrondahL 

The  Effect  of  Pressure  on  the  Resistance  of 
Metals  and  a  Possible  Theoretical  Explanation.  P. 
W.  Bridgman. 

The  Infra-red  Absorption  Bands  of  Gases  and 
the  Application  of  the  Quantum  Theory  to  Molec- 
ular Botations.    Edwin  C.  Kemble. 

A  Criticism  of  the  Butherf  ord-Bohr  Atomic  Hy- 
pothesis, based  upon  a  Theorem  of  Phase  Equi- 
librium of  two  Electrons.    Albert  C.  Crehore. 

A  Physical  Conception  of  the  Beason  for  the  Ex- 
istence of  Planck's  Constant  "h"  based  upon  the 
Classical  Electrodynamics.    Albert  C.  Crehore. 

The  Magnetization  of  Iron,  Nickel  and  Cobalt  by 
Botation  and  the  Nature  of  the  Magnetic  Mole- 
cule.   S.  J.  Barnett. 

The  Internal  Structure  of  Atoms.    A.  W.  Hull. 

A  New  Count  Method  of  Determining  the  Ele- 
mentary Electrical  Charge.    Harvey  Fletcher. 

A  Lecture  Demonstration  of  the  Capture  of  Ions 
by  Falling  Drops.  E.  P.  Lewis  and  W.  A.  Shew- 
hart. 

Some  Undescribed  Disintegration  Products  of 
Badioactive  Elements.    Fanny  B.  M.  Hitchcock. 

Becent  Progress  in  Spectroscopy.  (Vice-presi- 
dential address  before  Section  B).    E.  P.  Lewis. 

The  Photo-Electric  Effect  of  Badiations  in  the 
Extreme  Ultra-violet.    James  Barnes. 

Aluminum  and  Mercury  Atoms  under  an  Electric 
Field.    Beinhard  A.  Wetzel. 

Photography  of  Spectra  in  Bed  and  Infra-red 
Begions.    William  F.  Meggers. 

A  Belationship  between  Fluorescence  and 
Planck's  Badiation  Law.    E.  H.  Kennard. 

The  Infra-red  Arc  Spectra  of  the  Metals  of  the 
Fe  Group.    H.  M.  Bandall  and  E.  F.  Barker. 

Some  Spectra  in  the  Photographic  Infra-red. 
Charles  F.  Meyer. 

The  Effect  of  Longitudinal  Alternating  Mag- 
netic Fields  Upon  the  Hysteresis  Curves  Produced 
by  Slowly  Varying  Currents  in  a  Series  of  Iron- 
Carbon  Alloys.  C.  W.  Waggoner  and  H.  M.  Free- 
man. 

Experiments  with  the  Electric  Furnace  on  the 
Anomalous  Dispersion  of  Metallic  Vapors.  (By 
title.)    Arthur  S.  King. 

The  Effect  of  Oxygen  on  the  Production  of  Band 
and  Line  Spectra  in  the  Electric  Furnace.  (By 
title.)    Arthur  S.  King. 

A  Polarization  Flicker  Photometer.  Herbert  E. 
Ives. 


Test  of  Absorption  Screen  for  Optical  Pyrom- 
etry.    E.  P.  Hyde,  F.  E.  Cady  and  W.  E.  Foraythe. 

A  New  Direct  Beading  Precision  Befractometer 
with  Uniformly  Divided  Scale.    G.  W.  Moffitt. 

The  Minimum  Potential  Bequired  to  Excite  the 
Balmer  Series  of  Hydrogen.    James  Barnes. 

Impact  of  Electrons  on  Mercury  Atoms.  C.  D. 
ChUd. 

The  Stark  Effect.    Beinhard  A.  WetzeL 

A  Proposed  Method  for  Measuring  Disturbances 
in  the  Earth's  Magnetic  Field.  (By  title.)  Her- 
bert BelL 

The  Kathodo-Luminescence  Produced  by  Cer- 
tain Tribo-Luminescent  Salts  of  Zinc  (By  title.) 
C.  W.  Waggoner. 

Variations  in  Glow  Discharge  Produced  by  a 
Longitudinal  Magnetic  Field.  B.  F.  Earhart  and 
C.  B.  JoUiffe. 

A  Time-Current  Equation  for  Making  Iron  Pas- 
sive.   C.  McCheyne  Gordon. 

A  Calorimetric  Besistance  Thermometer.  S.  Le- 
roy  Brown. 

A  New  Design  of  Mercury-Break  Buzzer  for 
Generating  Electrical  Oscillations,  and  a  Study  of 
the  Use  of  Other  Buzzers  in  Badio  Measurements. 
Chas.  Moon. 

The  Beflectivity  of  Tungsten.  W.  Weniger  and 
A.  H.  Pf  und. 

A  Determination  of  C,  of  Planck's  Badiation 
Law.    (By  title.)    C.  E.  Mendenhall. 

The  Bange  of  Becoil  Atoms  from  Actinium 
Emanation.    L.  W.  McKeehan. 

The  Intensity  of  X-ray  Spectra-  (By  title.) 
Arthur  H.  Compton. 

The  Distribution  of  the  Electrons  in  Atoms. 
Arthur  H.  Compton. 

The  Effect  of  Transverse  Joints  on  the  Mag- 
netic Induction  in  Iron  and  NickeL  S.  B.  Wil- 
liams. 

A  Besonance  Method  for  Measuring  the  Phase 
Difference  of  Condensers  of  Fixed  Capacity  and  a 
Comparison  of  Besonance  and  Bridge  Methods.  J. 
S.  Ward. 

The  Thermophone  as  a  Precision  Source  of 
Sound.    H.  D.  Arnold  and  I.  B.  CrandalL 

A  Uniformly  Sensitive  Instrument  for  the  Abso- 
lute Measurement  of  Sound  Intensity.  £.  0. 
Wente. 

Note  pn  the  Ionization  Manometer.  O.  E.  Buck- 
ley. 

An  Accurate  Method  for  the  Determination  of 
Surface  Tension.    W.  D.  Harkins  and  F.  £.  Brown. 

Surface  Tension,  Total  Surface  Energy,  Solubil- 
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ity,  Emulsification  and  Polar  Setting  in  Surfaces. 
W.  D.  Harking. 

The  Variation  of  the  Mobility  of  the  Negative 
Ion  with  Temperature  in  Air  of  Constant  Density. 
Henry  A.  Eriluon. 

Intensity  of  Emission  of  X-rays  from  Metals. 
C.  S.  Brainin. 

Extension  of  Recently  Published  Work  on  Ioni- 
zation Potentials.    J.  G.  McLennan. 

The  Significance  of  Certain  New  Phenomena  Be- 
cently  Observed  in  Preliminary  Experiments  on 
the  Temperature  Coef&cient  of  Contact  Potential. 
(By  title.)    A.  E.  Hennings. 

The  Energy  of  Emission  of  Photo-electrons  from 
Film-coated  and  Non-homogeneous  Surface.  A 
Theoretical  Study.    (By  title.)    A.  E.  Hennings. 

The  Possibility  of  a  Science  of  Experimental 
Meteorology.    B.  P.  Weinburg. 

A  Proposed  Method  for  the  Photometry  of 
Lights  of  Different  Colors.  (By  title.)  Irwin  G. 
Priest. 

At  the  joint  sessions  on  Wednesday  with  Sec- 
tions B  and  C  of  the  American  Association  for  the 
Advancement  of  Science,  the  following  papers  were 
presented  by  invitation. 

Badiation  and  Atomic  Structure.  (Presidential 
address  before  the  American  Physical  Society.) 
B.  A.  Millikan. 

The  Atom  and  (yhemical  Valence.    G.  N.  Lewis. 

Molecular  Besonance  and  Atomic  Structure. 
Bobert  W.  Wood. 

The  Evolution  of  the  Elements  as  Belated  to  the 
Structure  of  the  Nuclei  of  Atoms.  Wm.  D.  Har- 
kins. 

The  Belation  of  Magnetism  to  the  Structure  of 
the  Atom.    Wm.  J.  Humphreys. 

The  Belations  of  Magnetism  to  Molecular  Struc- 
ture.   Albert  P.  Wills. 

The  Structure  of  Solids  and  Liquids,  and  the 
Nature  of  Interatomic  Forces.    Irving  Langmuir. 

Electromerism :  A  Case  of  Chemical  Isomerism 
Besulting  from  a  Difference  in  Distribution  of 
Valence  Atoms.    Lauder  W.  Jones. 

The  following  responded  to  invitations  to  dis- 
cuss the  papers :  Wm.  Duane,  A.  C.  Crehore  and  K. 
G.  Falk.  Mr.  Falk  read  the  discussion  of  J.  M. 
Nelson.  The  discussion  was  then  thrown  open  and 
participated  in  by  W.  F.  G.  Swann,  A.  G.  Webster, 
M.  I.  Pupin  and  others. 

Many  physicists  attended  the  addresses  Tuesday 
evening  of  the  retiring  president  of  the  American 
Association  for  the  Advancement  of  Science,  Di- 
rector W.  W.  Campbell,  of  the  Lick  Observatory, 
on  "The  Nebule,''  and  the  special  program  of 


Section  D,  Friday  evening,  on  ''The  Inter-relation- 
ship of  Engineering  and  Pure  Science. ' '  This  ses- 
sion was  held  at  the  Engineering  Societies  Build- 
ing and  was  followed  by  a  reception  to  visiting 
members  of  the  A.  A.  A.  S. 

At  a  short  business  session  the  result  of  the 
mail  ballot  for  the  election  of  officers  was  an- 
nounced. B.  A.  Millikan,  H.  A.  Bumstead,  A.  D. 
Cole  and  J.  S.  Ames  was  reelected  president,  vice- 
president,  secretary  and  treasurer  respectively.  H. 
A.  Wilson  and  G.  O.  Squier  are  the  new  members  of 
the  council.  F.  Bedell  is  reelected  managing  editor, 
and  O.  M.  Stewart,  N.  E.  Dorsey  and  Wm.  Duane 
are  elected  on  the  editorial  board  of  the  Physical 
Beview,  The  reports  of  the  treasurer  and  the  man- 
aging editor  were  presented  and  on  motion,  ac- 
cepted. (These  will  be  printed  and  mailed  to  all 
members.)  It  was  announced  that  the  next  meet- 
ing of  the  society  would  probably  be  in  connection 
with  the  Midwinter  Convention  of  the  American 
Institute  of  Electrical  Engineers  at  New  York, 
February  14-16. 

The  subscription  dinner  on  Thursday  evening  was 
attended  by  about  eighty,  and  was  much  enjoyed. 
The  exhibit  of  new  apparatus  and  results  in  the 
Commons  Building  was  open  from  4  to  6  p.m., 
daily,  and  on  Friday  afternoon  the  instruction  and 
research  laboratories  for  physics  in  Fayerweather 
Hall  were  on  exhibition  with  members  of  the  teach- 
ing staff  in  attendance.  For  these  courtesies  and 
many  others  the  society  is  indebted  to  Director 
Qeo.  B.  Pegram,  who  also  had  charge  of  the  phys- 
ics portion  of  the  apparatus  exhibit. 

The  attendance  at  this  meeting  was  record-ma- 
king, about  325  at  the  joint  sessions  on  Wednes- 
day and  about  200  at  most  of  the  ordinary  ses- 
sions. The  number  of  new  members  elected  at  the 
meeting  was  forty,  which  also  probably  estab- 
lishes a  new  record. 

A.  D.  COLX, 
Secretary 


SOCIETIES  AND  ACADEMIES 

THE   BIOLOGICAL    SOCIETY    OP   WASHINGTON 

The  562d  regular  and  the  37th  annual  meeting 
of  the  society  was  held  in  the  Assembly  HaU  of  the 
Cosmos  Club,  Saturday,  December  16,  1916,  called 
to  order  by  President  Hay  at  8  p.m.  with  23  per- 
sons present. 

Atiw^ii^l  reports  of  officers  and  committees  were 
submitted. 

Election  of  officers  for  the  year  1917  resulted  as 
follows : 

President,  W.  P.  Hay. 
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Viee-pretidents,  J.  N.  Rose,  A.  D.  HopUnB,  Hugh 
M.  Smith,  Vernon  Bailey. 

Recording  Secretary,  M.  W.  Lyon,  Jr. 

Corresponding  Secretary,  W.  L.  MeAtee. 

Treasurer,  Ned  Dearborn. 

Members  of  Council,  N.  Hollister,  J.  W.  Gidley, 
Wm.  Palmer,  Alex.  Wetmore,  E.  A.  Goldman. 

President  Hay  was  elected  a  viee-president  of 
the  Washington  Academy  of  Sciences. 

Ex-president  Evermann  then  gave  an  illustrated 
lecture  regarding  the  present  condition  of  the  mu- 
seum of  the  California  Academy  of  Science  and 
on  its  aims  and  aspirations.  Dr.  Evermann's  lec- 
ture was  discussed  by  Messrs.  E.  W.  Nelson  and 
Vernon  Bailey.  M.  W.  Lyok,  Jb., 

Becording  Secretary 

THE  BOTANICAL  SOCIETY  OP  WASHINGTON 

The  116th  regular  meeting  of  the  Botanical  So- 
ciety of  Washington  was  held  in  the  Assembly  Hall 
of  the  Cosmos  Club  at  8  p.m.,  December  5,  1916, 
President  T.  H.  Kearney  presiding.  The  program 
of  the  evening  consisted  of  a  symposium  on  the 
behavior  of  hybrids  in  different  groups  of  plants. 

Mr.  G.  N.  Collins  called  attention  to  the  increased 
vigor  of  the  first  generation  hybrids  of  Indian 
com  which  is  particularly  marked  in  strains  which 
have  been  widely  separated  geographically.  Vari- 
ability was  found  to  be  somewhat  more  character- 
istic of  the  second  than  of  the  first  generation. 
Homy  or  sweet  endosperm  is  perhaps  the  best  ex- 
ample of  a  simple  Mendelian  character  pair  thus 
far  encountered  in  maize.  Homy  and  waxy  endo- 
sperm are  completely  alternative  but  the  depar- 
tures do  not  conform  to  the  expected  ratio. 

Mr.  O.  F.  Cook  stated  that  when  distinct  types 
of  cotton  are  crossed  there  is  usually  evidence  of 
increased  vigor  and  hardiness.  As  a  rule,  the  first 
generation  is  intermediate  between  the  parents, 
while  the  splitting  is  pronounced  in  the  second  and 
later  generations,  but  with  no  cases  of  complete 
return  to  the  ancestral  types.  A  great  deal  of 
correlation  or  coherence  in  characters  is  often 
shown  in  the  second  and  subsequent  generations. 
The  increment  of  selection  which  has  been  de- 
veloped in  the  parent  stock  previous  to  crossing  is 
totally  lost  in  hybridization. 

Mr.  H.  V.  Harlan  called  attention  to  the 
sharply  contrasting  characters  in  the  barley  group. 
Such  characters  as  the  following:  hulled  and 
naked,  black  and  white,  hooded  and  awned  are 
inherited  in  the  1-3  ratio. 

Among  the  wheats.  Dr.  C.  E.  Leighty  stated  that 
nine  groups  are  available  for  hybridization.     The 


first  generation  shows  increased  vigor  and  greater 
uniformity.  Most  of  the  characters  are  inter- 
mediate. In  most  cases  the  behavior  in  subse- 
quent generations  can  be  explained  on  the  basis 
of  Mendel's  law.  Wheat  hybrids  are  often  fixed 
and  many  of  the  good  commercial  strains  have 
originated  in  this  way. 

The  behavior  of  wheat  and  rye,  oats  and  aspar- 
agus hybrids  was  discussed  by  Mr.  J.  B.  Norton. 
A  distinct  coherence  of  characters  is  shown  when 
naked  oats  are  crossed  with  the  ordinary  hulled 
type.  If  Asparagus  davuricus,  a  Chinese  species, 
is  crossed  with  Asparagus  offlcindlis,  the  prog^iy 
resembled  in  most  cases  the  Chinese  mother,  espe- 
cially in  dropping  their  branches  in  the  fall. 
When  these  hybrids  were  crossed  back  with  Aspar- 
agus offldnalis,  the  second  generation  showed  none 
of  the  abcission  phenomena  exhibited  by  the 
mother  parent,  although  the  expected  ratio  was 
1-1. 

Besistanee  to  wilt  disease  in  hybrids  of  cotton, 
okra,  watermelon  and  cowpea  was  discussed  by  Dr. 
W.  A.  Orton.  In  the  first  generation  of  cotton  hy- 
brids, wilt  resistance  is  dominant;  in  the  second 
generation  a  large  percentage  of  non-resistant 
plants  are  produced.  Selected  wilt-resistant  plants 
produced  a  third  generation  with  marked  increase 
in  resistance.  In  the  case  of  cowpea  wilt  resistance 
is  limited  to  a  distinct  variety,  ''the  Iron."  In 
the  case  of  watermelon  the  citron  or  stock  melon 
was  used  in  breeding  for  disease  resistance. 

In  hybrids  of  the  Soy  bean  Mr.  W.  J.  Morse 
found  the  characters  investigated  to  behave  as 
Mendelian  characters  and  segregate  according  to 
the  Mendelian  ratio.  The  only  interrelation  of 
characters  was  noted  in  the  case  of  the  flower  and 
the  hypocotyl,  white  fiower  being  associated  with 
green  hypocotyl  and  purple  flower  with  purple 
hypocotyl.  Studies  were  also  reported  on  cowpea 
and  alfalfa. 

The  great  differences  in  the  behavior  of  citrus 
from  other  groups  mentioned  was  discussed  by  Mr. 
Walter  T.  Swingle,  who  called  attention  especially 
to  the  large  amount  of  variability  occurring  in  the 
first  generation  hybrids.  Many  of  these  first-gen- 
eration hybrids  are  of  commercial  value  and  may 
be  propagated  without  variation  from  seeds  which 
contain  usually  only  false  embryos  originating 
from  the  nucellar  tissues  of  the  mother  plant.  In 
a  few  cases  there  is  a  true  second  generation* 

Mr.  L.  C.  Corbett  and  Mr.  William  Stuart  took 
part  in  an  informal  discussion  which  followed  the 
regular  program.  H.  L.  Shantz, 

Corresponding  Secretary 
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research  are  often  found  in  combination. 
Nevertheless,  both  writers  and  works,  as  a 
rule,  follow  a  main  trend  and  may  be  ar- 
ranged under  one  or  another  of  the  prin- 
cipal subjects,  although  important  contri- 
butions under  a  different  subject  may  also 
be  included.  Each  of  the  subjects,  in  turn, 
may  be  divided  into  periods  according  to 
the  principal  influence  at  work  and  the 
progress  along  a  special  line  of  develop- 
ment. One  period  naturally  passes  over 
into  another,  the  way  being  prepared  by 
those  writers  whose  work  may  be  termed 
anticipatory  and  the  inception  of  a  new 
period  being  marked  by  some  writer,  or 
group  of  writers,  whose  advance  is  more 
pronounced  and  whose  innovations  have 
had  the  greatest  influence.  In  taxonomic 
lines,  the  beginnings  are  to  be  found  in  the 
earliest  writers,  both  botanical  and  non-bo- 
tanical, and  the  progress  in  the  study  of  the 
marine  alg»  was  necessarily  slow  until  the 
study  of  more  and  more  of  the  more  com- 
plex plants  had  pointed  the  way  and,  to 
some  extent  at  lea^,  the  methods. 

Naturally  the  earlier  work  on  the  marine 
algte,  as  on  higher  plants,  was  taxonomic, 
particularly  descriptive.  In  the  earlier 
period  mere  mention  was  made  in  general, 
but  Morison,  Bay,  Hudson,  Dillenius  and 
LinnsBus,  for  example,  laid  the  foundations 
upon  which  (Joodenough  and  Woodward, 
Gmelin,  Turner,  Esper,  Ppiret,  De  Can- 
dolle  and  others  built  more  solidly.  Gmelin 
(in  1768)  published  the  flrst  book  on  marine 
algae,  entitling  it  *  *  Historia  Fucorum. ' '  In 
the  latter  portion  of  this  first  period  Both 
and  Stackhouse  prepared  for  the  coming  of 
a  more  logical  treatment,  especially  as  to 
genera.  The  older  method  divided  the  spe- 
cies of  algffi  between  such  polymorphic  and 
indefinite  genera  as  Fuctis,  Viva,  Conferva, 
Byssus  and  Tremella.  Both  and  Stack- 
house  added  a  few  new  ones,  but  these  are 
also  mostly  of  extensive  application  and  of 
indefinite  character. 


The  second  period  of  taxonomic  progress 
dates  from  1813,  when  J.  Y.  Lamouroux 
published  his  ''Essai  sur  les  genres  de  la 
famille  de  Thassiophytes  non  articul^es." 
Lamouroux  practically  instituted  genera 
in  very  much  the  modem  sense  and  laid 
the  foundation  for  future  work.  Hence- 
forth both  the  general  morphology  and  the 
character  of  the  fructification  were  taken 
into  account  in  taxonomic  work.  Besides 
Lamouroux  Bory  de  Saint  Vincent,  C.  A. 
Agardh  and  Lyngbye  were  responsible  for 
advance  in  the  earlier  part  of  this  second 
taxonomic  period.  They  were  succeeded  by 
Greville,  Montague,  Decaisne,  J.  G.  Agardh, 
J.  D.  Hooker,  W.  H.  Harvey,  Kiitzing,  J. 
E.  Areschoug,  Ardissone,  Zanardini,  Bu- 
precht  and  others. 

The  latter  part  of  the  second  taxonomic 
period  is  merged  with  and  came  under  the 
infiuence  of  a  more  careful  morphologic 
and  histologic  study  and  a  closer  atten- 
tion to  the  structure  and  development  of 
the  organs  of  fructification.  Kiitzing 
did  much  to  promote  this  in  his  ''Phy- 
cologia  Generalis"  (1843)  and  his  *'Tab- 
uhe  Phycologicffi"  (1845-1869).  Naegeli, 
Cramer,  Zanardini  and  others  assisted 
in  the  same  direction.  These  works  mark 
the  passing  over  into  the  third  distinct 
taxonomic  period  which  may  be  said  to 
have  begun  with  Thuret  and  Bomet  and 
which  has  continued  down  to  our  own 
times.  Its  earlier  inquiry  into  the  nature 
of  the  reproductive  bodies  dates  from 
Thuret 's  classic  researches  on  the  zoospores 
and  antheridia  of  the  algSB  (1845-1855). 
This  was  continued  into  the  discoveries  as 
to  the  modes  of  development  of  the  cysto- 
carp  in  the  red  algse  and  all  came  as  a  cul- 
mination of  the  similar  work  by  Prings- 
heim,  Naegeli  and  others.  The  magnificent 
''Notes  Algologiques"  (1876,  1880)  and 
"Etudes  Phycologiques"  (1878)  will  long 
remain  as  examples  of  the  finest  contribu- 
tions along  these  various  lines  of  histolog- 
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ical  and  developmental  researches.  The 
progress  along  this  line  has  led  to  other 
studies  of  histological  and  developmental 
details.  These  in  torn  have  led  up  to  the 
present  condition,  when  it  seems  desirable 
to  make  a  new  and  more  detailed  study  of 
all  species,  but  especially  of  those  credited 
with  a  wide  geographical  distribution  or 
with  great  variability. 

The  third  and  latest  period  of  taxonomic 
development  has  resulted  in  a  newer  view 
of  specific  limitation,  in  other  words,  has 
resulted  in  specific  segregation  being  car- 
ried to  a  much  greater  degree  than  hitherto, 
yet  seemingly  not  beyond  reasonable  lim- 
its. The  results  may  be  seen  from  Ejell- 
man's  treatment  of  Oalaxaura  (1900), 
Falkenberg's  treatment  of  the  RhodomelO' 
ee(B  (1901),  A.  and  E.  Gepp's  treatment  of 
the  CodiacecB  (1911),  Sauvageau's  treat- 
ment of  the  8phacelariace<B  (1900-1914), 
Howe's  treatment  of  Halimeda  and  other 
genera  (190&-1914)  as  well  as  of  other 
groups,  Foslie's  treatment  of  the  crustace- 
ous  corallines,  Boergesen's  treatment  of  the 
algie  of  the  Danish  West  Indies  (1913- 
1916),  my  own  treatment  of  Scinaia  (1914), 
and  others.  In  my  own  study  of  various 
genera  of  the  red  alge,  both  from  the  point 
of  view  of  morphological  differences  and  of 
geographical  distribution,  it  is  necessary  to 
more  carefully  distinguish  and  separate  the 
true  species  in  the  case  of  many  aggre- 
gates and  to  scrutinize  very  carefully  those 
species  credited  with  extended  or  widely 
discontinuous  distribution.  The  results 
throw  a  much  clearer  light  on  certain  seem- 
ingly troublesome  points  of  geographical 
distribution,  both  climatic  and  topographi- 
cal. 

The  anatomical  and  histological  aspects 
of  the  morphology  of  the  marine  algae  were 
earlier  treated  of  in  connection  with  the 
taxonomy.  In  the  first  period  of  taxonomy, 
the  study  of  the  structure  both  of  the  vege- 
tative and  reproductive  portions  was  slight, 


although  some  progress  was  made  through 
Reaumur  (1711),  Stackhouse,  Turner  and 
others.  In  the  second  taxonomic  period, 
Lamouroux  gave  a  great  impetus  to  the 
study  of  structure  and  the  distinctions  be- 
tween the  different  methods  of  fructifica- 
tion and  towards  the  last  of  this  second 
period  the  knowledge  of  structure  was 
placed  on  a  fairly  firm  basis. 

It  was  during  the  third  taxonomic  period 
that  the  study  of  morphology  may  really  be 
said  to  have  originated  as  a  separate  sub- 
ject and  much  of  the  credit  for  properly 
emphasizing  it  came  from  Thuret,  both  by 
his  own  publications  and  by  those  in  con- 
nection with  Bomet.  Since  then  many 
special  papers  dealing  with  the  adult  or 
developmental  morphology  have  been  pub- 
lished. Cytological  work,  too,  has  been 
carried  on  to  a  considerable  extent.  The 
cell  membranes  have  been  studied  by  Cor- 
reus  and  others;  the  chromatophores  by 
Schmitz  and  his  successors;  various  cell 
contents,  including  the  plasma  massing  in 
the  cells  of  iridescent  marine  algte  by 
Berthold  and  others.  The  study  of  the 
nucleus  and  its  division  has  engaged  the 
attention  of  many  investigators  from 
Schmitz  (1879)  through  Fairchild,  Swingle, 
Farmer,  Strasburger,  Osterhout,  Williams^ 
Wille,  B.  M.  Davis  and  Oltmanns.  Ya- 
manouchi  and  Svedelius,  in  particular,  have 
investigated  the  chromosome  number  in 
connection  with  the  alternation  of  genera- 
tions of  red  algfB.  The  morphology,  both 
gross  and  minute,  of  holdfasts,  vegetative 
and  reproductive  organs,  have  been,  and 
still  are  being,  given  most  careful  attention, 
in  connection  with  taxonomic,  physiolog- 
ical and  ecological  investigations. 

While  most  attention  has  been  turned 
towards  the  morphology  and  development 
of  the  marine  algae,  their  special  physiol- 
ogy has  received  some  attention.  By  far 
the  greater  portion,  however,  remains  to 
be  done.    It  is  impossible  to  more  than  call 
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attention  to  some  main  lines  of  work  in  this 
communication.  The  physiological  effects 
of  the  pigments  by  Gaidukov,  Bosanoff, 
Beinke,  Schtitt  and  Eylin;  metabolic  ac- 
tivities of  various  sorts  such  as  those  dealt 
with  by  Loew  and  Bokomy,  by  Hansen, 
Wille,  Arber,  Artari  and  a  host  of  other  in- 
vestigators ;  the  physiology  of  reproductive 
processes  by  Elebs ;  the  method  of  produc- 
tion of  lime  incrustations  by  Lutgeb;  the 
influence  of  external  surroundings  by  Olt- 
manns.  The  physiologico-anatomical  re- 
searches of  Wille  and  his  pupils  may  be 
mentioned  here.  The  influence  of  light, 
temperature,  specific  gravity  of  the  sea 
water,  chemical  stimuli,  etc.,  have  been 
touched  upon  by  various  authors,  but  these 
important  physiological  bases  for  explain- 
ing the  facts  of  geographical  distribution 
and  particularly  of  ecological  distribution 
are  still  most  obscure. 

To  deal  with  the  geographical  distribu- 
tion of  plants  it  must  be  recognized  that 
there  are  several  methods  of  approach,  and 
in  dealing  with  the  geographical  distribu- 
tion of  the  marine  algae,  the  methods  of  ap- 
proach are,  in  general,  the  same  as  those 
used  in  dealing  with  other  plants.  The 
first  efforts  are  floristic  and  usually  largely 
taxonomic.  Species  are  defined  more  and 
more  accurately  and  fioras  are  made  out 
for  larger  or  smaller  coast  lines.  Then 
comes  a  comparison  of  fioras  with  one 
another  as  to  percentages  of  common  or 
differing  species.  Cosmopolitan  or  wide- 
spread species  are  discussed,  as  are  also 
endemic  species,  or  at  least  species  of  more 
restricted  areas  and  finally  the  comparison 
of  fioras  leads  to  a  discussion  of  the  rela- 
tion of  fioras  as  to  origin,  spread,  etc. 

Less  has  been  done  in  the  fioristics  of 
marine  algse  than  in  that  of  terrestrial 
plants.  There  are  comparatively  few  fioras, 
although  many  lists  have  been  published. 
One  of  the  earliest  marine  fioras  or  lists  was 
that  of  Qoodenough  and  Woodward  for  the 


British  Fuci  (1797)  in  which  only  72  spe- 
cies were  described.  This  was  followed  by 
that  of  Turner  (1802),  who  enumerated 
and  described  78  species.  These  included 
only  the  species  of  Fueus  as  then  under- 
stood. Greville  in  his  AlgsB  Brittanicse 
(1830)  greatly  increased  the  number  and 
Harvey  in  the  two  editions  of  his  Manual 
(1841  and  1849)  as  well  as  in  the  Phyco- 
logia  Brittanica  (1846-1851)  brought  the 
number  up  to  388,  while  Holmes  and 
Batters  in  their  lists  of  British  Algae 
(1890,  1891)  enumerate  557  species.  C.  A. 
Agardh's  Synopsis  Algarum  Scandinavise 
(1817)  is  another  early  algal  fiora  as  is  also 
Lyngbye's  ''Tentamen  Hydrophytologicae 
Danicse"  (1819).  More  modern  is  the 
**Algues  Marines  du  Cherbourg"  (1864) 
of  A.  Le  Jolis  and  one  which  has  had  great 
influence  as  a  model.  One  of  the  earliest 
accounts  to  contain  a  direct  comparison  be- 
tween a  particular  marine  flora  and  other 
marine  floras  is  Farlow's  **  Marine  AlgSB  of 
New  England"  (1881),  in  which  the  com- 
parison  is  made  in  the  percentage  of  spe- 
cies between  the  various  subdivisions  of  the 
New  England  coast  and  also  between  them 
and  the  flora  of  various  parts  of  Europe,  of 
the  Arctic  Regions  and  of  the  Pacific  Coast 
of  North  America.  Martens  (1866)  had 
previously  made  such  a  comparison  in  de- 
tailed list  between  various  divisions  of  the 
tropical  marine  fiora.  Other  writers  have 
attempted  to  classify  fioras  as  to  their  con- 
tent of  species  common  to  or  characteristic 
of  other  regions  as  well  as  those  confined  to 
their  own  region.  The  most  formally  fio- 
ristic  papers  as  to  geographical  distribution 
of  marine  algse  are  those  of  George  Mur- 
ray on  **A  Comparison  of  the  Marine 
Floras  of  the  Warm  Atlantic,  Indian  Ocean 
and  the  Cape  of  Good  Hope'*  (1894)  and 
of  George  Murray  and  B.  S.  Barton  on  **A 
Compfiu*ison  of  the  Arctic  and  Antarctic 
Marine  Floras ' '  ( 1895 ) .  These  papers  deal 
with  the  percentage  of  endemic  species  and 
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of  those  common  to  two  or  more  subdivi- 
sions and  lay  particular  stress  on  the  rela- 
tive number  of  species  to  the  genus  in  the 
various  geographical  divisions  or  subdi- 
visions. 

The  results  of  this  purely  floristic  work 
on  the  marine  algse  has  been,  just  as  has 
happened  more  extensively  in  phsenogamic 
fioristics,  the  separation  of  floras  more  or 
less  distinctly  marked  off  from  one  another 
and  in  some  cases  the  discovery  of  definite 
demarcation  points.  As  illustrations  of 
this  may  be  mentioned  the  following:  the 
Arctic  and  Mediterranean  marine  floras 
were  readily  understood,  but  the  intermedi- 
ate floras  were  not  distinguished,  nor  were 
there  any  sharp  points  or  districts  of  de- 
marcation discovered.  The  marine  flora  of 
the  Cape  of  Good  Hope  region  has  always 
been  recognized  as  very  distinct,  but  the 
exact  limits  have  never  been  determined. 
On  the  eastern  coast  of  North  America,  on 
the  contrary,  and  especially  on  the  coast  of 
New  England,  not  only  was  the  northern 
flora  recognized  as  different  from  that  of 
Long  Island  Sound  and  southward,  but  also 
the  Cape  Cod  Peninsula  was  indicated  as 
the  region  of  demarcation  between  the  two. 
This  was  first  mentioned  by  W.  H.  Harvey 
in  the  first  part  of  the  ''Nereis  Boreali- 
Americana"  (1851).  Harvey  divides  the 
east  coast  of  North  America  into  4  divisions, 
viz.,  ''First,  the  coast  north  of  Cape  Cod, 
extending  probably  to  Greenland;  second. 
Long  Island  Sound,  including  under  this 
head  New  York  Harbor  and  the  sands  of 
New  Jersey ;  third.  Cape  Hattei'as  to  Cape 
Florida;"  and  "fourth,  Florida  Keys  and 
shores  of  the  Mexican  Gulf."  This  divid- 
ing up  of  the  marine  flora  of  the  eastern 
coast  of  North  America  is  the  flrst  division 
of  any  definiteness  for  that  of  any  extended 
coast  and  corresponds  fairly  closely  to  the 
zones  of  the  marine  flora  into  which  my  own 
investigations  indicate  it  should  be  divided. 
Harvey's  statements  in  the  "Nereis  Bo- 


reali-Americana"  result  from  his  ideas 
formulated  in  the  second  edition  of  his 
"Manual  of  the  British  Marine  Alged"  and 
are  a  direct  application  of  the  earlier  ideas 
of  Lamouroux  (1825,  1826).  Along  with 
the  separation  of  floras  is  a  comparison,  as 
to  similar  latitudes  and  isothermal  lines, 
between  the  east  coast  of  North  America 
and  the  coasts  of  Europe,  but  these  iso- 
therms are  lines  of  mean  annual  tempera- 
ture and  likewise  are  those  of  the  air,  but 
not  of  the  water,  indeed  for  application  to 
land  floras,  and  not  affecting,  as  a  whole, 
at  least,  the  marine  flora.  This  work  of 
Harvey  was  the  first  detailed  attempt  to 
associate  fioristic  methods  with  the  factors 
which  control  climatic  distribution. 

Later  developments  of  the  floristic  idea 
are  to  be  found  in  Kjellman's  work,  espe- 
cially in  the  "Algse  of  the  Arctic  Sea" 
(1883)  and  in  the  works  of  Simmons 
(1897)  and  of  Borgesen  and  Jonsson 
(1905)  on  the  marine  flora  of  the  Faeroes 
and  the  North  Atlantic.  The  Baltic  Sea 
was  studied  as  to  its  marine  flora  by  Beinke 
(1889),  Svedelius  (1901),  and  Kylin 
(1906, 1907),  that  of  New  England  by  Far- 
low  (1881)  and  Collins  (1900),  that  of  Ice- 
land  by  Jonsson  (1912),  tropical  floras  of 
the  Indian  and  Pacific  Oceans  by  Schmitz 
(1896)  and  Schroeder  (1902),  and  the  ant- 
arctic floras  by  Gain  (1912).  All  these 
works  have  been  along  the  same  general 
lines. 

To  sum  up  the  results  of  the  floristic 
work,  general  climatic  regions  have  been 
set  off  and  distinguished  from  one  another, 
methods  of  and  agents  in  dispersal  have 
been  discussed,  demarcation  points  between 
floras  have  been  determined,  centers  of  dis- 
tribution have  been  emphasized,  and  bar- 
riers to  dispersal  have  been  surmised.  All 
these  lead  toward  the  discussion  of  climatic 
distribution  and  to  some  extent  toward  that 
of  topographical  distribution  or  ecology. 
Tet  these  are  all  more  floristic  in  style  and 
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point  of  view  than  from  the  standpoint  of 
geographical  distribution  in  relation  to 
definite  factors  controlling  it. 

The  idea  of  geography  as  applied  to  plant 
life,  while  present  in  indefinite  form  in  the 
treatises  of  the  Greek  period,  came  as  a 
revolutionary  idea  to  the  Qerman  Fathers 
and  their  immediate  successors.  It  was 
Alexander  von  Humboldt,,  however,  who, 
early  in  the  nineteenth  century,  gave  the 
first  real  impulse  to  the  idea  of  the  study 
of  the  geography  of  plants  (1805)  and  the 
climatic  conditions,  climatic  zones  and  alti- 
tudinal  zones  which  are  to  be  associated 
with,  and  to  be  taken  account  of  in  connec- 
tion with  it.  It  was  J.  V.  Lamouroux,  how- 
ever, who  first  formulated  the  outline  of 
topics  connected  with  the  distribution  of 
^'Hydrophytes"  (marine  algffi)  in  1825 
and  1826.  Lamouroux  had  for  his  models 
the  works  of  von  Humboldt,  A.  P.  De  Gan- 
doUe  and  Robert  Brown  on  "Aerophytes." 
It  is  of  interest  to  notice  the  topics  brought 
forward  by  Lamouroux.  In  the  first  place, 
the  basis  for  his  study,  as  he  states,  con- 
sists of  some  1,200  species  of  his  own  collec- 
tions and  those  of  the  various  botanists  of 
Paris,  and  including  specimens  collected  in 
many  voyages  to  distant  parts  of  the  world. 
He  touches  upon  species  which  are,  in  a 
sense,  cosmopolitan  and  speaks  of  the 
Ulvace®  or  sea  lettuce  family,  as  being  dis- 
tributed from  the  poles  to  the  tropics. 
This  is  particularly  in  connection  with  the 
temperature  factor  and  he  remarks  that 
the  number  of  species  is  greater  in  the  tem- 
perate zones  than  in  the  very  cold  or  very 
warm  zones.  In  treating  of  the  distribution 
of  families,  he  makes  the  point  that  be- 
cause of  the  configuration  of  coast  lines, 
their  distribution  from  a  center  is  linear 
rather  than  radiating  as  in  land  plants. 
He  mentions  seasonal  temperature  effects  in 
that  the  period  of  higher  temperature  in 
any  locality  shows  the  greater  number  of 
species.    He  also  suggests  that  possibly  the 


depth  relation  to  distribution  is  the  same 
as  the  altitudinal  relation  to  land  fioras  and 
that  there  may  possibly  be  expected  an 
arctic  or  frigid  marine  fiora  in  the  deptiis 
of  tropical  waters,  as  a  frigid  land  fiora  is 
found  on  high  peaks  in  warm  zones. 
Lamouroux  takes  up  the  infiuence  of  light, 
of  the  aeration  of  the  water  and  of  the 
plant  exposed  more  or  less  often  and  more 
or  less  completely  by  the  ebb  and  fiow  of 
the  tides.  The  substratum  receives  some 
attention  from  Lamouroux  and  also  a  con- 
siderable attention  is  given  to  the  distribu- 
tion of  the  particular  divisions  and  fam- 
ilies. Altogether  Lamouroux  has  treated 
of  a  considerable  number  of  facts  and  fac- 
tors underlying  even  the  more  modem  con- 
sideration of  the  subject.  Greville  (1830) 
and  W.  H.  Harvey  (1849, 1851),  as  has  al- 
ready been  stated,  have  followed  Lamou- 
roux and  have  treated  of  the  geographical 
relationships  of  the  various  floras,  but 
chiefly  from  the  point  of  view  of  floristics. 
Lamouroux  and  Harvey  laid  the  chief  em- 
phasis on  general  climatic  factors,  of  which 
temperature  is  by  far  of  widest  effect  and 
importance,  and  this  view  was  followed  by 
the  later  writers,  who  associated  factors 
with  their  floristic  treatment.  A  new  im- 
petus was  given  the  study  of  climatic  dis- 
tribution by  Kjellmann's  various  papers, 
particularly  by  ''The  Algae  of  the  Arctic 
Sea"  and  the  later  subdivisions  of  the 
Polar  Sea.  The  discussion  of  the  marine 
floras  of  the  North  Atlantic  at  the  hands  of 
Beinke,  Simmons,  Boergesen  and  Jonsson 
simply  emphasizes  the  importance  of  this 
climatic  factor  or  sets  of  factors. 

Before  leaving  this  more  general  treat- 
ment, it  may  be  well  to  speak  of  Piccone's 
work  (1883)  as  the  only  general  treatise, 
other  than  that  of  Lamouroux,  on  the  geo- 
graphical distribution  of  the  marine  algsB. 
Piccone  treats  of  the  general  features  of  an 
algal  flora  and  the  general  conditions,  such 
as  the  substratum,  both  as  to  physical  and 
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chemical  aspects  as  well  as  the  modes  of 
attachment  to  and  the  various  methods  of 
aggregation  of  the  algsB  on  it.  He  consid- 
ers also  the  aspects  of  chemical  composition 
and  variation  in  salinity  of  the  sea  water, 
as  well  as  its  purity,  its  gas  content,  its 
density  and  its  color.  There  follows  a  dis- 
cussion of  the  influence  of  the  temperature 
of  the  water,  of  the  influence  of  light,  of 
color  of  the  water,  of  methods  of  dispersal 
by  currents  and  by  flshes,  of  the  nature  of 
spores,  etc.  Finally  the  general  organiza- 
tion of  the  plants  themselves  is  dealt  with. 

Under  the  head  of  climatic  distribution 
and  with  the  controlling  factor  of  tempera- 
ture in  mind,  may  be  mentioned  my  own 
papers  on  this  subject  in  1893,  1903  and 
1914,  respectively,  where  there  is  an  at- 
tempt made  to  outline  certain  climatic  zones 
depending  primarily  upon  the  mean  tem- 
perature of  the  surface  waters.  In  these 
papers  I  have  treated  in  a  general  and 
preliminary  way  of  temperature  zones,  5" 
G.  apart,  as  to  surface  waters  and  mean 
maximum  temperature.  I  have  also  briefly 
touched  upon  the  invasions  of  these  zones 
.at  seasons  of  other  temperatures,  particu- 
larly at  the  mean  minima,  by  species  from 
other  zones.  These  invasions  account  for 
much  of  the  seeming  disturbances  of  uni- 
formity and  exclusiveness  of  flora.  I  am 
now  prepared  to  account  for  other  inva- 
sions due  to  the  raising  of  temperature  of 
the  alg»  in  tidal  belts  and  in  shallow  areas, 
such  as  salt  lagoons  and  estuaries  through 
the  temperature  of  the  air.  Through  these 
factors  practically  all  invasions  or  over- 
lappings  from  one  zone  into  another,  may, 
as  it  now  seems  to  me,  be  explained. 

Turning  from  the  papers  which  are  gen- 
erally floristic  or  which  deal  only  with  the 
general  climatic  factors,  there  are  certain 
papers  dealing  with  the  topographical  or 
ecological  distribution.  While  Lamouroux 
hinted  at  certain  features  such  as  the  in- 
fluence of  aeration  in  the  tidal  belts  and 


the  influence  of  the  substratum,  the  first 
papers  to  deal  with  topographical  features 
of  distribution  for  marine  alg»  were  those 
of  J.  G.  Agardh  (1836)  and  Oersted 
(1844).  Both  divided  the  shore  belts  of  the 
Danish  and  southwest  Swedish  coasts  into 
three  regions,  the  uppermost  characterized 
by  a  predominance  of  the  green  algse,  the 
middle  by  the  predominance  of  brown 
alg8B,  and  the  lowermost  by  that  of  the  red 
algse.  Oersted,  however,  was  the  first  to 
attribute  this  division  into  regions  to  a  defi- 
nite influence,  viz.,  to  the  light  as  to  depth 
penetration  and  as  to  color.  Ejellman, 
later  and  in  several  papers,  also  divides  the 
shores  generally  into  three  '' regions,"  the 
littoral,  the  sublittoral  and  the  elittoral. 
He  also  developed  the  idea  of  algal  forma- 
tions, or,  as  they  are  more  properly  called, 
of  *' associations."  In  both  these  segrega- 
tions, Ejellman  is  followed  by  most  later 
writers. 

Bosenvinge  for  (Greenland,  Boergesen  for 
the  Faeroes,  Kylin  for  the  western  coast  of 
Sweden  and  Jonsson  for  Iceland  have  ap- 
plied and  extended  the  ideas  of  Ejellman 
as  to  topographical  units  and  the  factors 
controlling  them,  as  well  as  for  factors  of 
climatic  importance.  Jonsson  (1912)  has 
given  a  particularly  complete  and  satisfac- 
tory ouUine  and  discussion. 

Schimper,  Warming  and  Clements  have 
given  classiflcations  of  the  marine,  as  well 
as  the  fresh-water  algse,  distinguishing  the 
plankton  or  swimming  forms  from  the 
benthos,  or  attached  forms,  and,  in  distin- 
guishing the  benthos  formations  according 
to  the  substratum,  viz.,  as  to  sand  or  rock 
and  in  making  even  farther  distinctions. 

Two  papers  of  recent  date  contain  data 
and  observations  of  great  importance  in 
topographical  distribution  of  the  marine 
algsB.  One  of  these  is  the  contribution  of 
B.  M.  Davis  (1913)  to  the  "Biological  Sur- 
vey  of  the  Waters  of  Woods  Hole  and  Vi- 
cinity, ' '  while  the  other  is  the  paper  of  E. 
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Yendo  (1914)  "On  the  Cultivation  of  Sea- 
weeds with  Special  Accounts  of  their  Ecol- 
ogy." In  each  of  these  papers  attention  is 
called  to  ecological  factors  nLodif3ring  or 
illustrating  the  workings  of  general  fac- 
tors of  distribution  as  well  as  those  con- 
cerned in  special  topographical  distribu- 
tion. 

To  sum  up  the  general  results  and  to  at- 
tempt to  determine  the  general  subdivisions 
of  the  coast  lines  to  satisfy  all  require- 
ments of  geographical  distribution,  the  fol- 
lowing seems  to  be  a  reasonable,  although 
tentative,  arrangement,  both  as  to  climatic 
and  as  to  topc^aphical  divisions. 

CLIMATIO 

I.  Zones,  regulated  by  temperature  of 
the  wanner  months,  especially  to  be 
determined  by  the  mean  summer 
temperatures  or  in  practise  by  the 
isotheral  lines  at  intervals  of  5**  C. ; 
II.  Regions,  purely  geographic  segrega- 
tions under  zones; 

III.  Provinces,  subdivisions  of  regions  ac- 
cording to  mean  winter  tempera- 
tures, in  practise  by  isocrymes,  5° 
apart  or  less; 

rV.  Districts,  subdivisions  under  provinces 
according  to  geographical  remote- 
ness and  varying  physical  condi- 
tions of  a  general  nature ; 

TOPOGRAPHICAL 

V.  Formations,  aggregations  of  algae  of 
same  general  form,  depending  par- 
ticularly upon  substratum ; 
VI.  Associations,  aggregations  of  algae  de- 
pending for  general  likeness  of 
plant  form,  etc.,  on  depth  (belts), 
salinity,  light,  aeration,  etc.,  gener- 
ally characterized  by  the  predomi- 
nance of  a  single,  or  at  most,  of  a 
few  species. 

W.  A.  SetcheUi 
TJnivibsity  or  Galito&nia 


THE  CARNEGIE  INSTITUTION  OP 
WASHINGTON   AND   SCIEN- 
TIFIC RESEARCH! 

NuMEBOus  references  have  been  made  in 
preceding  reports  to  the  growing  realiza- 
tion of  the' world  at  large  tiiat  the  methods 
of  science  are  the  most  effective  methods 
thus  far  developed  for  the  advancement  of 
learning  and  for  the  mitigation  of  the  con- 
sequences of  the  inexorable  '4aws  of  na- 
ture" which  condition  existence  on  our 
planet.  Reference  has  been  made  likewise 
to  the  contemporary  rise  and  progress  of 
other  research  establishments  and  to  the  in- 
troduction of  investigation  as  an  economic 
adjunct  to  industrial  enterprises.  These 
manifestations  of  popular  approval  and 
confidence  continue  to  be  among  the  most 
noteworthy  signs  of  the  times.  Indeed,  it 
is  plain  that  we  are  now  witnessing  a  re- 
markably rapid  evolution  of  public  under- 
standing of  the  meaning  and  the  value  of 
research.  This  has  been  greatly  intensified 
and  accelerated  by  the  European  war, 
whose  sinister  aspects  appear  to  be  relieved 
in  some  degree  by  the  prospects  of  an  awak- 
ened realization  of  the  availability  of  better 
methods  than  those  of  warfare  for  settling 
international  disputes,  of  better  methods 
than  those  now  commonly  applied  in  the 
government  of  states,  and  of  better  meth- 
ods in  education,  in  sanitation,  in  indus- 
try, and  in  biological  economy  generally. 
The  European  war  has  emphasized  to  a 
degree  not  hitherto  attained  in  the  world's 
history  the  perils  of  ignorance,  of  govern- 
ment by  assumed  divine  right,  and  of  that 
sort  of  diplomacy  which  shades  off  by  in- 
sensible degrees  into  duplicity;  and  it  has 
emphasized  equally  clearly  the  necessity 
for  rational  investigation  of  and  progres- 
sive reforms  in  all  national  affairs. 

How  the  details  of  this  evolution,  in 
which  the  institution  must  participate,  will 

1  From  the  report  of  the  president  for  1916. 
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work  themselves  out  is  impossible  to  pre- 
dict except  in  general  terms.  It  may  be 
safely  inferred,  however,  from  the  history 
of  similar  developments,  that  this  one  will 
proceed  much  more  slowly  and  with  much 
more  difficulty  than  many  enthusiastic  op- 
timists anticipate.  Evolution  is,  in  gen- 
eral, a  secular  process  and  goes  on  with  a 
leisurely  disregard  of  individuals.  It  may 
be  safely  inferred  also  that  many  of  the 
numerous  fallacies  which  have  beset  the  in- 
stitution during  the  brief  interval  of  its 
existence  will  recur  again  and  again  in  the 
rise  of  similar  organisations,  while  fallacies 
of  a  more  troublesome  type  are  likely  to 
beset  the  introduction  of  the  methods  and 
the  results  of  research  in  governmental  af- 
fairs. It  is  in  the  latter  affairs  that  the  most 
stubborn  opposition  to  progress  is  usually 
met,  since  there  exist,  as  a  rule,  in  such  af- 
fairs no  adequately  developed  relations  of 
reciprocity  between  those  best  qualified  to 
suggest  and  to  formulate  improvements  and 
those  who  control  the  machinery  for  their 
applications.  Such  improvements  can  be 
secured  only  by  overcoming  a  stolid  adher- 
ence to  precedent  as  well  as  the  reluctance 
of  rational  conservatism.  Thus  it  happens 
in  governmental  affairs  that  the  most  in- 
congruous ideas  often  coexist,  as  is  well 
shown  by  the  contemporary  adoption  of  the 
most  advanced  principles  of  sanitation  in 
certain  European  countries  which  are  still 
dominated  by  medieval  theories  of  the  func- 
tions of  a  state.  To  cite  another  illustra- 
tion readily  understood  and  verifiable,  it 
is  an  anomalous  fact  that  the  United 
States  government  exacts  no  professional 
requirements  for  the  direction  of  its  highly 
technical  affairs  except  in  a  single  branch 
of  its  service,  namely,  the  legal.  And  in 
line  with  this  glaring  national  deficiency  it 
is  notorious  that  the  fiat  of  an  executive 
can  make  an  astronomer,  a  geodesist,  or  a 
biologist  out  of  a  man  whose  works  are  un- 
known in  the  annals  of  the  science  of  which 


he  becomes  the  ex-officio  representative. 
We  hear  much  also  in  these  days  of  the 
''mobilization  of  genius"  in  the  interests 
of  national  preparedness  for  commercial 
and  industrial  competition,  if  not  for  the 
more  serious  exigencies  of  national  defense ; 
but  it  is  to  be  feared  that  this  mobilization 
means  fruitless  attempts  to  utilize  aberrant 
types  of  mind,  or  perhaps  the  employment 
of  men  of  talent  under  the  direction  of 
those  whose  competency  for  leadership  is 
admitted,  if  at  all,  only  in  quite  other  fields 
of  activity  than  those  here  considered.  In 
the  meantime,  it  is  plain  enough,  in  the 
light  of  current  events,  that  any  nation 
whose  governors  mistake  necromancy  for 
science,  confound  invention  with  investiga- 
tion, or  fail  to  utilize  effectively  available 
and  advancing  knowledge,  is  in  danger  of 
humiliation  in  peaceful  international  com- 
petition if  not  in  danger  of  extinction  in 
international  confiict. 

Much,  perhaps  too  much,  has  been  said 
in  preceding  reports  concerning  the  max- 
ims and  the  principles  which  should  be  ob- 
served on  the  administrative  side  in  the 
conduct  of  research.  To  a  great  extent 
these  maxims  and  principles  are  the  same 
as  those  developed  in  the  common  experi- 
ence of  the  race;  but  to  a  greater  extent 
they  are  derived  from  the  more  concrete 
and  the  more  sharply  defined  experience 
developed  in  the  evolution  of  the  older  sci- 
ences. All  experience  teaches  that  effective 
research  depends  on  painstaking  labor, 
arduously,  patiently  and  persistently  ap- 
plied; while  all  science  teaches  that  re- 
search is  effective  only  in  those  regions 
wherein  something  like  demonstration  can 
be  attained.  If  investigations  can  not  be 
well  done  they  are  of  little  worth ;  if  noth- 
ing can  be  proved  they  are  of  still  less 
worth,  or  at  best  only  of  negative  value. 
But  obvious  as  these  truisms  are  when 
stated  by  themselves,  they  have  been  con- 
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tradicted  daily  in  the  plexus  of  events 
which  make  up  what  our  successors  will 
call  the  history,  recorded  and  unrecorded, 
of  the  institution.  Thus  it  has  been  sug- 
gested not  infrequently  that  promising  re- 
searches be  suspended  in  order  that  equally 
or  less  promising  researches  might  be  taken 
up ;  and  it  has  happened  that  proposals  to 
abolish  departments  of  research  have  been 
seriously  advanced  before  these  depart- 
ments have  had  time  to  prove  their  rights 
to  existence.  It  is  not  infrequently  sug- 
gested, likewise,  by  otherwise  irreproach- 
able correspondents,  that  the  experts  of  the 
laboratories  and  observatories  of  the  insti- 
tution be  set  at  work  under  the  direction 
of  amateurs,  or,  in  some  cases,  of  those  even 
who  have  not  reached  that  earliest  stage  of 
capacity  in  science. 

It  goes  without  saying  that  all  such  un- 
toward influences  should  have  little  effect 
on  the  rise  and  progress  of  a  research  es- 
tablishment; but  he  would  be  an  incom- 
petent administrator  who  failed  to  recog- 
nize the  existence  and  the  dangers  of  these 
influences.  Most  men  are  still  opportu- 
nists; many  contemn  principles  and  theo- 
ries of  procedure;  while  the  characteristic 
defect  of  deliberative  bodies,  strikingly  il- 
lustrated by  legislative  assemblies,  is  lack 
of  deliberation.  Moreover,  what  any  or- 
ganization, altruistic  or  otherwise,  may  ac- 
complish at  any  epoch,  or  during  any 
period,  will  depend  very  largely  on  the 
status  of  contemporary  public  opinion.  No 
organization  may  be  rationally  expected  to 
rise  much  above  the  level  of  the  ideals  of 
those  who  support  And  direct  it.  The  law 
of  averages  and  the  'Uaw  of  conservation 
of  ignorance"  apply  in  the  business  of  re- 
search no  less  rigorously  than  in  other 
affairs  of  human  endeavor.  The  only  dif- 
ference is  that  in  research,  from  the  nature 
of  the  case,  we  are  held  to  stricter  accounta- 
bility ;  it  is  incumbent  on  us  to  be  alive  to 
the  ideals  and  the  theories  which  lead  to 


regress  as  well  as  alive  to  the  ideals  and  the 
theories  which  lead  to  progress. 

Although  popular  opinion  continues  to 
look  upon  the  institution  as  ian  establish- 
ment of  unlimited  means,  and  hence  of 
unlimited  capacities,  it  is  an  easily  ascer- 
tained fact  that  such  advances  as  have  been 
attained  are  due  chiefly  to  concentration  of 
effort  in  a  few  fields  of  investigation,  the 
number  of  these  being  necessarily  limited 
by  the  finiteness  of  income.  Of  the  agen- 
cies which  have  contributed  most  to  these 
advances  the  departments  of  research  must 
be  given  first  rank  when  quality  and  quan- 
tity of  results  accomplished  are  taken  into 
account.  These  departments  have  sup- 
plied also  a  much  needed  verification  of  the 
axiom  hitherto  admitted  in  all  domains  of 
activity  except  those  of  research,  namely, 
that  if  any  good  work  is  required  the  best 
way  to  get  it  done  is  to  commit  it  to  com- 
petent men  not  otherwise  preoccupied. 
They  have  verified,  likewise,  the  equally 
obvious  truth  that  large  and  difficult  under- 
takings demand  foresight  and  oversight, 
prolonged  effort,  and  a  corresponding  con- 
tinuity of  support.  The  idea  that  discov- 
eries and  advances  are  of  meteoric  origin 
and  that  they  are  due  chiefly  to  abnormal 
minds  has  been  rudely  shattered  by  the  re- 
morseless experience  of  the  institution. 

Along  with  these  considerations  special 
mention  should  be  made  of  another  of  vital 
importance  to  the  departments  of  research. 
This  is  their  complete  autonomy  within  the 
limits  of  their  annual  appropriations*  Al- 
lusion is  made  to  this  matter  here  partly 
for  the  purpose  of  correcting  public  misap- 
prehension concerning  the  relations  of  these 
departments  to  the  institution  as  a  whole, 
and  partly  for  the  purpose  of  stating 
formally  the  theory  of  administration  fol- 
lowed by  the  institution  during  the  past 
twelve  years.  Such  a  degree  of  freedom 
accorded  to  the  departments  of  research  is 
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not  only  necessary  by  reason  of  the  extent 
and  the  complexity  of  the  affairs  of  the 
institution,  but  it  should  be  regarded  as  a 
fundamental  principle  of  sound  adminis- 
tration. No  one  can  follow  the  details  of 
all  these  varied  affairs.  A  division  of 
labors  is  indispensable,  and  to  the  greatest 
extent  practicable  the  director  of  a  depart^ 
ment  of  research  should  be  encouraged  to 
be  the  autocrat  of  his  departmental  destiny. 
But  in  so  far  as  departments  are  granted 
liberty  of  action  it  is  an  equally  funda- 
mental principle  of  administration  that 
they  should  assume  corresponding  responsi- 
bilities. Autonomous  freedom  and  recipro- 
cal accountability  are  then,  in  brief,  the 
essentials  of  the  theory  under  which  the 
departments  of  research  have  evolved. 

In  consonance  with  the  theory  just  indi- 
cated and  in  conformity  with  the  preced- 
ent set  a  year  ago,  no  attempt  is  made  here 
to  furnish  abstracts  of  the  current  de- 
partmental reports.  They  give  sufficiently 
condensed  summaries  of  departmental  ac- 
tivities and  departmental  progress.  They 
are,  as  a  rule,  highly  technical  papers  and 
difficult  of  adequate  appreciation  even  by 
those  somewhat  familiar  with  the  subjects 
considered.  But  this  is  not  only  just  as  it 
should  be,  but  it  is  inevitable  if  the  in- 
vestigations under  way  are  worth  making. 
Our  confidence  in  them  must  be  founded  in 
large  degree  on  the  general  principles  re- 
vealed in  the  advancement  of  science. 
Great  and  admirable  achievements  were 
attained  by  the  ancients  prior  to  the  epoch 
of  recorded  history;  still  greater  achieve- 
ments were  attained  by  the  Greeks,  the 
Arabs,  and  the  modems  down  to  the  epoch 
of  Galileo  and  Newton;  while  competent 
judges  have  estimated  that  greater  prog- 
ress was  secured  in  the  nineteenth  century 
than  during  all  previous  history.  It  is 
quite  within  conservative  reason,  there- 
fore, to  assume  that  if  we  continue  to  fol- 


low those  principles,  now  grounded  in 
more  than  twenty  centuries  of  repeatedly 
verified  experience,  in  the  light  of  accumu- 
lated and  recorded  knowledge,  we  may  con- 
fidently expect  to  achieve  corresponding* 
further  advances. 

The  question  is  sometimes  raised  as  to 
how  the  efficiencies  of  investigators  and  of 
departments  of  research  are,  or  possibly 
may  be,  estimated.  Occasionally,  also,  there 
seems  to  be  entertained  along  with  this 
question  the  hypothesis  that  research  is  a 
commodity  and  that  money  is  the  chief 
agent  in  promoting  its  effective  increase. 
But  the  currently  common  meaning  of  effi- 
ciency implied  in  this  question  and  in  this 
hypothesis  is  too  narrow  for  application 
here.  It  applies  rather  to  machines  and  to 
aggregates  of  men  working  like  machinery 
for  predetermined  economic  ends.  In  a 
broader  sense,  however,  the  question  of  effi- 
ciency of  men  and  of  organizations  is 
worthy  of  considerate  attention.  It  is,  in- 
deed, in  this  inclusive  sense,  a  question  of 
the  greatest  importance,  especially  in  all 
cooperative  enterprises  of  communities  and 
states.  But  without  going  into  these  larger 
aspects  of  the  matter,  it  may  be  said  that 
the  efficiencies  of  the  investigators  and  of 
the  departments  of  research  of  the  institu- 
tion are  determined  in  the  same  way  that 
justification  for  the  institution,  as  a  whole, 
is  determined,  namely,  by  the  consensus  of 
competent  opinion.  In  science,  the  work 
of  an  individual  is  measured  on  its  merits 
and  the  work  of  an  organization  is  weighed 
in  the  same  manner.  Adequate  tests  and 
standards  for  what  is  not  fully  known  may 
not  be  wisely  set  up  in  acts  of  administra- 
tion. Severer  tests  and  higher  standards 
are  supplied  automatically  and  relentlessly 
by  contemporary  criticism  and  by  the  ver- 
dicts of  posterity.  Hence,  given  a  corps  of 
trained  investigators,  or  an  organization 
of  several  such,  the  question  of  efficiency  is 
happily  one  which  is  decided  for  us  mainly 
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by  those  who  are  alone  qualified  to  render 
adequate  judgment. 

Like  all  other  branches  of  the  institution, 
the  division  of  research  associates  has 
undergone  a  distinct  evolution.  Originally 
a  division  which  gave  rise  to  excessive  and 
often  unrealizable  expectations,  it  has 
gradually  become  shorn  of  its  extrinsic  ap- 
pendages and  divested  of  its  inheritances 
from  occultism.  In  spite  of  these  omni- 
present obstacles  to  progress  and  to  efS- 
ciency,  this  division  has  been  highly  pro- 
ductive from  the  beginning  and  continues 
to  be  one  of  the  most  important  agencies  of 
the  institution  for  the  promotion  of  learn- 
ing. The  main  reason  for  the  noteworthy 
success  of  this  agency  is  very  simple.  It 
was  stated  in  a  recommendation  concern- 
ing research  associateships,  in  the  report  of 
the  president  for  the  year  1906,  in  these 
words: 

The  liznitatioii  of  eligibility  for  Bach  positions  to 
InvestigatorB  of  proved  capacity  for  and  of  proved 
opportunity  for  research. 

,  In  the  meantime,  the  number  of  those 
possessing  such  qualifications  has  increased 
much  more  rapidly  than  the  resources  of 
the  institution  (or  than  the  resources  of  all 
research  agencies  combined)  have  increased 
to  meet  this  and  other  growing  financial 
needs.  Not  only  has  income  failed  to  keep 
pace  with  worthy  demands,  but,  as  re- 
peatedly pointed  out  hitherto,  the  pur- 
chasing capacity  of  income  has  steadily  de- 
clined since  the  foundation  of  the  institu- 
tion. Thus  it  happens  that  now,  just  as 
the  merits  of  the  system  of  research  associ- 
ates have  come  to  be  generally  recognized, 
it  is  essential  to  suspend  extension  of  this 
system,  and  it  may  become  essential  to  cur- 
tail to  some  extent  the  amounts  of  the 
grants  hitherto  made  to  those  who  have 
helped  most  to  develop  this  remarkably  ef- 
fective division  of  the  institution's  activi- 
ties. 


It  should  be  evident  from  the  preceding 
paragraphs  of  this  section  of  the  report,  as 
well  as  from  numerous  passages  in  previ- 
ous reports,  that  the  income  of  the  institu- 
tion is  not  only  not  equal  to  popular  esti- 
mates, but  that  it  is  not  equal  even  to  the 
legitimate  demands  on  it  for  research. 
This  proposition  is  easily  verified,  although 
few  people  believe  it  and  fewer  still  are 
willing  to  undertake  the  small  arithmetical 
labor  essential  for  its  demonstration.  On 
the  other  hand,  it  is  admitted  by  everybody 
that  the  institution  is  not  doing  as  much  as 
it  could,  but  the  simple  reasons  for  this 
obvious  fact  appear  to  be  far  from  equally 
obvious.  Whether  it  would  be  desirable, 
if  practicable,  to  double,  say,  the  endow- 
ment, and  hence  the  income,  of  the  institu- 
tion is  a  question  well  worthy  of  consid- 
eration. But  along  with  many  reasons 
why  it  would  be  so  desirable  there  might 
be  adduced  also  many  other  reasons  why  it 
would  not.  This  is,  indeed,  a  fundamental 
question  whose  deliberate  consideration 
should  precede  the  next  step.  We  possess 
as  yet  no  well-defined  and  generally  ac- 
cepted theory  of  a  research  organization. 
The  institution,  plainly  enough,  stands 
somewhat  in  isolation.  It  would  prosper 
better,  probably,  and  be  better  understood, 
certainly,  if  it  had  more  contemporaries 
with  which  to  divide  not  only  the  vast 
fields  of  opportunity,  but  also  the  vast  ag- 
gregate of  fruitless  labors  imposed  on  those 
who  should  be  preoccupied  with  the  busi- 
ness of  research.  In  the  meantime,  while 
no  expansion  is  permissible  under  existing 
income,  the  current  activities  of  the  insti- 
tution may  continue  without  serious  modi- 
fication of  plans  or  impairment  of  efficiency. 

B.  S.  WOODWABD 


SCIENTIFIC  EVENTS 

WIRELESS  TELEGRAPH  INSTALLATION  AT  THE 
UNIVERSITY  OP  CHICAGO 

A  NOTABLE  addition  to  the  equipment  of  the 
Eyerson  Physical  Laboratory  at  the  XJniver- 
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sity  of  Cliicago  has  lecently  been  made  by  the 
installation  of  wireless  telegraph  apparatus. 
The  aerial  will  be  stretched  between  the  mast 
on  Eyerson  Laboratory  and  a  similar  one  on 
Mitchell   Tower,    making    available    approxi- 
mately a  height  of  140  feet  and  a  length  of 
425  feet  for  the  aerial  conductor.     This  will 
consist  of  eight  wires,  each  made  of  seven 
strands,  which,  including  leads  into  the  build- 
ing, will  require  nearly  six  miles  of  phosphor 
bronze  wire.     The  mounting  and  insulation 
will  be  most  fully  provided  for  in  order  to 
withstand  a  puU  of  three  thousand  pounds, 
which  a  heavy  wind  on  ice-covered  wires  might 
produce;  and  also  to  make  the  electrical  leak- 
age negligibly  small  even  when  using  the  20,- 
000  volts  which  will  be  employed  in  transmis- 
sion experiments.  * 

The  first  transmitter  will  be  of  five  kilo- 
watts capacity,  which  will  be  sufficient  for  the 
present,  though  not  suitable  for  transoceanic 
communication.  The  imx)ortant  parts  of  this 
apparatus  are  being  made  in  the  Kyerson  Labo- 
ratory and  already  preliminary  tests  have 
shown  that  a  high  degree  of  efficiency  will  be 
attained. 

All  iTpes  of  receiving  instruments  will  be 
used  and  the  excellent  character  of  the  aerial 
wiU  make  it  possible  to  receive  and  experi- 
ment with  the  radiations  from  all  the  high- 
powered  stations  of  the  United  States  and 
with  many  of  those  of  the  European  nations. 
Besearch  work  has  already  been  started  and 
arrangements  made  to  carry  on  work  in  co- 
operation with  another  university  as  soon  as 
the  installation  of  the  Kyerson  apparatus  is 
completed.  Courses  on  the  theory  of  wireless 
telegraphy  and  telephony  coordinated  with  elec- 
trical measurements  will  be  given  during  the 
coming  summer  quarter. 

Associate  Professor  Carl  Kinsley,  of  the 
department  of  physics  at  the  University  of 
Chicago,  who  prepared  the  substance  of  the 
foregoing  statement,  was  for  several  years 
an  electrical  exx)ert  for  the  War  Department 
and  devised  a  wireless  system,  which  was  the 
first  to  be  accepted  by  the  United  States  gov- 
ernment and  is  now  in  use  by  the  San  Fran- 
cisco wireless  station.    Professor  Kinsley  has 


been  connected  with  the  University  of  Chicago 
for  fifteen  years. 

THS  LEASE  OP  THE  TROPICAL  BOTANICAL 
STATION  AT  CINCHONA 

The  botanical  station  at  Cinchona,  in  the 
Blue  Mountains  of  Jamaica,  formerly  leased 
for  ten  years  by  the  New  York  Botanical 
Garden,  has  now  been  leased  by  the  Smith- 
sonian Institution,  on  behalf  of  fourteen 
American  botanists  and  botanical  institutions 
that  have  contributed  the  rentaL  These  bot- 
anists and  institutions  believe  there  is  need  in 
the  American  tropics  of  a  counterpart  of  the 
famous  Buitenisorg  Garden  in  Java.  They 
hoi>e  the  oi>ening  of  this  laboratory  at  Cin- 
chona may  prove  as  stimulating  to  the  devel- 
opment of  botany  in  this  coxmtry  as  the  oi>- 
portunities  afforded  at  Buitenzorg  have  to  the 
advance  of  this  science  in  Europe. 

The  equipment  available  at  the  station  con- 
sists of  the  residence,  with  its  furnishings;  of 
three  laboratory  buildings,  two  glass  propa- 
gating houses  and  a  garden  of  ten  acres,  con- 
taining scores  of  species  of  exotic  shrubs  and 
trees,  besides  many  native  plants  from  the 
highlands  of  Jamaica.  The  occupant  of  Cin- 
chona is  also  free,  within  reasonable  bounds, 
to  study  and  collect  plants  over  the  many 
thousand  acres  of  the  whole  Cinchona  reser- 
vation, as  well  as  in  the  neighboring  valleys 
belonging  to  private  owners.  He  will  likewise 
be  given  every  available  facility  for  study  at 
Hope  Gardens,  where  he  will  find  a  herba- 
rium, a  library  find  an  extensive  collection  of 
tropical  plants.  The  same  privilege  will  be 
his  at  Castleton  Garden  which  contains  a 
splendid  collection  of  cycads,  of  palms,  and 
of  Ficus  and  other  dicotyledonous  trees. 

The  many  different  types  of  native  vegeta- 
tion accessible  from  Cinchona  and  from  Hope, 
include  a  number  of  great  ecological  interest 
and  numerous  species  of  importance  for  the 
morphologist,  cytologist  and  physiologist.  The 
ecological  types  range  from  the  tree  ferns, 
epiphytes  and  water-soaked  filmy  ferns  of  the 
cool  mountain  forest  to  the  hot,  steaming 
woods  of  the  lowlands  of  the  north  side  at  one 
extreme  and  to  the  dry  savannahs  and  cactus 
deserts  near  Kingston  at  the  other.     Fuller 
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statements  of  the  opportunities  for  research  in 
yarions  lines,  written  by  men  who  have  worked 
there,  may  be  found  in  Scienob,  Vol.  48, 
p.  917,  1916.  (See  also  Popular  Scienee 
Monthly,  January,  1915.) 

Any  American  investigator  may  be  granted 
the  use  of  the  Cinchona  Station  by  the  Cin- 
chona Committee,  which  consists  of  N.  L. 
Britton,  John  M.  Coulter  and  Duncan  S. 
Johnson.  Applications  for  this  privilege  and 
for  information  regarding  the  conditions  under 
which  it  is  granted  should  be  sent  to  Duncan 
S.  Johnson,  Johns  Hopkins  University,  Balti- 
more, Md. 

THE  COUNCIL  OF  NATIONAL  DEFENSE 

The  Council  of  National  Defense  and  its 
advisory  commission,  composed  of  civiliansi 
have  decided  to  appoint  seven  committees  to 
further  develop  the  program  for  the  mobiliza- 
tion of  the  resources  of  the  country.  They 
have  issued  the  following  stat^oient: 

The  program  of  the  council  and  commission  has 
for  its  object  the  provision  of  an  adequate  mili- 
tary and  naval  defense  based  on  an  adequate  in- 
dustrial and  commercial  coordination  and  prepa- 
ration. To  attain  this  end,  a  definite,  immediate 
and  continuing  program  is  being  worked  out. 

The  commission  has  divided  into  committees.  A 
member  of  the  commission  is  the  chairman  of  each 
of  the  committees.  Committees  have  been  formed 
to  take  charge  of  the  following  subjects,  and  other 
committees  will  be  formed  as  they  may  be  needed. 

A,  Medicine,  including  general  sanitation,  Com- 
missioner Pranklin  H.  Martin,  chairman. 

B,  Labor,  including  conservation  of  health  and 
welfare  of  workers,  Commissioner  Samuel  Gompers, 
chairman. 

C,  Transportation  and  communication,  Commis- 
sioner Daniel  Willard,  chairman. 

D,  Science  and  research,  including  engineering 
and  education,  Commissioner  Hollis  Godfrey,  chair- 
man. 

E,  Baw  materials,  minerals  and  metals.  Com- 
missioner Bernard  Baruch,  chairman. 

F,  Munitions,  manufacturing,  including  stand- 
ardization and  industrial  relations.  Commissioner 
Howard  CofRn,  chairman. 

O.  Supplies,  including  food,  clothing,  etc..  Com- 
missioner Julius  Bosenwald,  chairman. 

The  chairman  of  each  committee  will  call  a  series 
of  conferences  with  representatives  of  trades,  busi- 


nesses or  professions.  At  such  confereaeee  the  rep- 
resentatives shall  be  asked  to  organise  so  as  to  deal 
with  the  council  through  one  man  or  throo^^  a 
committee  of  not  more  than  three  men,  to  whom 
the  council  shall  submit  problems  which  may  af- 
fect the  national  defense  and  welfare. 

One  or  more  members  of  the  coundl  will  meet 
the  conferees  and  set  forth  the  desires  of  the  gov- 
ernment and  its  needs.  To  quote  the  words  of  the 
enabling  act,  these  needs  are  "the  creation  of  re- 
lations which  will  render  possible  in  time  of  need 
the  immediate  concentration  and  utilization  of  the 
resources  of  the  nation.'' 

The  chairmen  were  authorized  to  select  com- 
mitteemen from  either  government  or  civil  life. 

THE  ANNUAL  MEETING  OP  THE  NATIONAL 
ACADEMY   OP  SCIENCES 

The  annual  meeting  of  the  National  Acad- 
emy of  Sciences  will  be  held  at  the  Smith- 
sonian Institution  in  Washington  on  April  16, 
17  and  18,  1917. 

By  direction  of  the  council  and  of  the  pro- 
gram committee,  members  are  invited  to  pre- 
sent brief  announcements,  not  exceeding  ten 
minutes  in  length,  of  new  discoveries  and  of 
the  results  of  current  research  work,  some- 
what similar  in  scope  and  character  to  the 
annoimcements  regularly  made  in  the  Pro- 
ceedings. Titles,  accompanied  by  an  abstract 
of  100  or  200  words,  should  be  sent  to  the 
chairman  of  the  program  committee,  Professor 
B.  B.  Boltwood,  Yale  University,  New  Haven, 
Conn.,  not  later  than  March  30,  in  order  to 
be  included  in  the  program  to  be  printed  in 
Science.  Titles  which  reach  the  chairman 
later  than  March  30  will  be  assigned  a  place 
by  the  program  committee  so  far  as  time  per- 
mits. About  one  third  of  the  scientific  pro- 
gram has  been  reserved  for  these  announce- 
ments; the  remainder  will  be  arranged  by  the 
program  committee.  The  sessions  will  be  held 
as  follows: 

Monday,  April  16 

9.30  A.M.  Business  session,  U.  S.  National  Mu- 
seum. 

10.30  A.M.  Scientific  session  (open  to  the  pub- 
lic), U.  S.  National  Museum. 

2.30  P.M.  Scientific  session  (open  to  the  pub- 
lic), IT.  S.  National  Museum. 

4.00  P.M.    Firat  William  Ellezy  Hale  Lecture, 
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by  Edwin  Grant  Ck>nklin,  professor  of  zoology, 
Princeton  University.  Subject:  "Methods  and 
Ganses  of  Organic  Evolution"  (open  to  the  pub- 
lie),  U.  8.  National  Museum. 

9.00  P.1C.  Beception,  main  hall,  Bndthsonian  In- 
stitution. 

Tuesday,  April  17 

9.30  P.M.  Business  session,  U.  S.  National  Mu- 
seum. 

10.30  A.if.  Scientifie  session  (open  to  the  pub- 
lie),  U.  S.  National  Museum. 

2.30  P.M.  Scientifie  session  (open  to  the  pub- 
lie),  IT.  S.  National  Museum. 

8.00  P.1C.  Annual  dinner,  Baleigh  HoteL  Pre- 
sentation of  medals. 

Wednesday,  April  18 

9.30  A.M.  Business  session,  TT.  S.  National  Mu- 
seum.   Election  of  officers  and  members. 

1.30  P.M.    Luncheon,  Baleigh  Hotel. 

3.00  P.M.  Scientific  session  (open  to  the  pub- 
lie),  U.  8.  National  Museum. 

4.00  P.M.  Second  William  EUery  Hale  Lecture, 
by  Edwin  Grant  Conklin,  professor  of  zoology, 
Princeton  University.  Subject:  ''Methods  and 
Causes  of  Organic  Evolution"  (open  to  the  pub- 
lie),  U.  8.  National  Museum. 


SCIENTIFIC  NOTES  AND  NEWS 

The  portrait  by  Henry  Ulke  of  Joseph 
Henry,  first  secretary  of  the  Smithsonian  In- 
stitution, has  been  transferred  by  a  senate 
resolution,  from  the  capitol  to  the  Smithson- 
ian Institution,  where  it  has  been  hung  in  the 
National  Gallery  of  Art,  in  the  new  building 
of  the  National  Museum. 

Dr.  William  H.  Weloh  was  the  guest  of 
honor  at  the  tenth  annual  banquet  of  the 
iBsculapian  Olub,  Philadelphia,  on  February  6. 

Professor  Austin  F.  Hawes,  head  of  the 
forestry  department  of  the  University  of  Ver- 
mont and  state  forester,  has  resigrned.  Two 
positions  were  created  lately  in  the  United 
States  Gh)yemment's  States  Eelations  Serv- 
ice, foresters  in  charge  of  the  Agricultural  Ex- 
tension work,  one  for  the  Cotton  Belt  States 
and  one  for  the  states  of  the  north  and  west, 
the  last  of  which  Professor  Hawes  will  filL 

Dr.  Fabiak  Franklin,  associate  editor  of 
the  New  York  Evening  Post  since  October, 
1909,  has  resigned.     Dr.  Franklin  was  pro- 


fessor of  matbematics  in  the  Johns  Hopkins 
University  from  1879  to  1896. 

Dr.  Morton  O.  Llotd,  formerly  technical 
editor  of  The  Electrical  Review  and  Western 
Electrician,  has  accepted  a  temporary  appoint- 
ment as  associate  engineer  in  the  Bureau  of 
Standards,  Washington,  D.  G. 

El  F.  Kellerman  has  been  promoted  from 
the  position  of  assistant  chief  to  that  of  asso- 
ciate chief  of  the  Bureau  of  Plant  Industry, 
IT.  S.  Department  of  Agriculture. 

Dr.  Watson  L.  Wasson,  professor  of  mental 
diseases  in  the  college  of  medicine  of  the  Uni- 
versity of  Vermont,  has  accepted  the  position 
of  8ux>erintendent  of  the  Vermont  State  Hos- 
pital for  the  Insane  at  Waterbury  to  succeed 
Dr.  Don  D.  Orout,  who  has  resigned.  Dr.  E. 
A.  Stanley  has  been  appointed  to  succeed  Dr. 
Wasson  at  the  University  of  Vermont.  He 
has  been  a  member  of  the  hospital  staff  for 
some  time. 

After  seven  months'  absence  in  Japan, 
Korea,  southern  Manchuria  and  China,  Assist- 
ant Professor  Wellington  Downing  Jones,  of 
the  department  of  geography  at  the  University 
of  Chicago,  has  returned  to  the  university  for 
his  regular  work.  The  purpose  of  his  trip  to 
the  Orient  was  to  get  a  general  view  of  the 
regions  visited  so  as  to  be  able  to  study  intelli- 
gently what  has  been  written  about  them,  and 
also  to  plan  effectively  future  detailed  field  in- 
vestigations. 

It  is  stated  in  Nature  that  Captain  Amund- 
sen, the  Norwegian  explorer,  who  proposes  to 
endeavor  to  reach  the  North  Pole  by  aeroplane, 
is  on  his  way  to  Norway  from  America  to  com- 
plete his  plans.  The  ship  in  which  he  will 
make  the  first  part  of  the  journey  is  to  be 
laimched  at  Christiania  next  March,  and  Cap- 
tain Amundsen  expects  to  start  his  scientific 
expedition  about  the  summer  of  next  year.  He 
hopes  eventually  to  come  in  touch  with  Bobert 
A.  Bartlett,  another  explorer,  who  is  going  via 
Bering  Strait 

At  the  annual  meeting  of  the  Boyal  Micro- 
scopical Society,  held  on  January  17,  the  fol- 
lowing officers  were  elected  for  the  year  1917 : 
President,  £.  Heron- Allen;  Vice-presidents,  J. 
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E.  Barnard,  A.  Earland,  E.  Q.  Hebb,  F.  Shil- 
lingrt»n  Scales;  Treasurer,  C.  F.  Hill;  Secre- 
taries, J.  W.  H.  Eyre,  D.  J.  Scourfield;  Li- 
hrarian,  P.  E.  Badley ;  Curator  of  Instruments, 
C.  Singer;  Curator  of  Slides,  E.  J.  Sheppard; 
Editor  of  Journal,  R.  G.  Hebb. 

Professor  Frederic  S.  Lee,  of  Columbia 
University,  lectured  before  tbe  Science  Club  of 
tbe  University  of  Wisconsin  on  February  12, 
on  "  Air  and  Efficiency." 

On  February  8  Professor  Murlin,  of  Cornell 
University,  addressed  a  meeting  of  tbe  Biolog- 
ical Society  of  tbe  College  of  tbe  City  of  New 
York  on  "  The  Relation  of  Acidosis  to  Carbo- 
hydrate Metabolism."  Professor  Abraham  J. 
Goldf arb  and  Dr.  Dayton  J.  Edwards  partici- 
pated in  the  discussion  following  the  lecture. 

Professor  William  K  Gregory,  of  Colum- 
bia University  and  the  American  Museum  of 
Natural  History,  delivered  an  illustrated  lec- 
ture before  the  Biological  Society  of  the  Col- 
lege of  the  City  of  New  York  on  "  The  Evolu- 
tion of  the  Human  Race,"  on  March  1. 

Nearlt  $400,000  was  bequeathed  in  1910  to 
the  city  of  Munich  by  Dr.  G.  Krauss  to  found, 
as  a  memorial  to  his  father,  an  institution  for 
mechanical  and  other  forms  of  orthopedics, 
especially  those  practised  by  the  elder  Krauss. 
The  building  is  now  completed.  It  stands  on 
the  grounds  of  the  university  orthopedic  clinic 
with  which  it  is  closely  affiliated,  Professor  F. 
Lange  being  in  charge. 

Edward  Dyer  Peters,  (Jordon  McKay  pro- 
fessor of  metallurgy,  Harvard  University,  died 
on  February  17,  in  the  sixty-eighth  year  of  his 
age. 

C.  Owen  Waterhouse,  formerly  assistant 
keeper  of  the  British  Museum  of  Natural  His- 
tory, died  on  February  4,  at  the  age  of  seventy- 
three  years. 

The  death  is  announced  of  J.  M.  Alvarez, 
professor  of  hygiene  at  the  University  of  Cor- 
doba, Argentina,  senator  of  the  realm  and  gov- 
ernor of  the  Province  of  Cordoba,  aged  fifty- 
seven  years. 

The  death  at  the  age  of  fifty-four  years  is 
announced  of  Dr.  H.  Schulthess,  of  Zurich, 
known  for  his  work  on  heart  diseases,  the 
sphygmometer  and  photography  of  the  pulse. 


M.  HoNNORAT,  deputy  of  the  department  of 
the  Lower  Ali>8,  is  said  by  the  Journal  of  the 
American  Medical  Association  to  have  ready 
for  publication  the  demographic  statistics  of 
France  for  1915.  The  data  at  hand  are  as  fol- 
lows: 


Blitbs 

004,454 
594,222 
382,466 


1913  (77  departments) 

1914  (77  departments) 

1915  (76  departments) 


588,809 
647,549 
644,301 


Therefore,  in  the  departments  which  can  be 
accounted  for,  registry  shows:  in  1918,  an  ex- 
cess of  15,645  births;  in  1914^  an  excess  of  53,- 
327  deaths,  and  in  1915,  an  excess  of  261,835 
deaths.  The  figures  do  not  represent  correctly 
the  births  and  deaths  in  the  invaded  depart- 
ments in  the  war  zone,  where  almost  all  the 
deaths  of  combatants  are  roistered. 

The  Imperial  Kussian  Society  of  Mineral- 
ogy celebrated  its  centenary  in  January. 
Owing  to  existing  circumstances,  a  special  ses- 
sion was  not  held,  but  there  was  a  general 
meeting  and  an  exhibit  showing  the  histoiy  of 
the  society. 

At  the  two  hundred  and  twenty-eighth  meet- 
ing of  the  Elisha  Mitchell  Scientific  Society  at 
the  University  of  North  Carolina  on  February 
20,  Mr.  Collier  Cobb  spoke  on  ''Beoent 
Changes  in  Currituck  Sound,"  and  Mr.  Horace 
Williams  on  "  The  Philosophy  of  Science." 

The  second  annual  Drainage  Conference  of 
the  University  of  Illinois  is  to  be  held  March 
13^15, 1917.  Engineers,  drainage  officials,  con- 
tractors, public  officials,  land-owners  and  busi- 
ness men  from  all  i>arts  of  the  state  will  be  in 
attendance  to  consider  such  subjects  as  the 
reclamation  of  swamp  and  overflowed  lands, 
flood  control  and  the  conservation  of  the  soil 
The  subject  of  land  reclanmtion  in  Illinois  is 
one  of  greater  importance  than  is  generally 
supposed.  Although  some  three  million  acres 
of  uplands  have  been  drained,  there  remain 
great  overflow  areas  of  rich  lowlands  along 
the  rivers,  the  aggregate  extent  of  which  is 
greater  than  that  of  Holland  and  the  reclama- 
tion of  which  would  add  $150,000,000  to  the 
land  values  of  the  state.  The  conference  to  be 
held  at  IJrbana  will  have  for  its  purpose  the 
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stimulation  of  greater  interest  in  this  problem. 
The  speakers  will  be  engineers  and  public  offi- 
cials of  prominence  and  information  regarding 
the  practical  phases  of  drainage  will  be  made 
available  to  those  in  attendance.  The  organi- 
zation and  financing  of  drainage  districts,  the 
surveying  of  drainage  areas,  the  design  of  sys- 
tems and  improved  methods  of  construction 
are  among  the  subjects  to  be  considered.  The 
meeting  will  be  in  charge  of  the  department 
of  civil  engineering,  collie  of  engineering, 
Urbana,  Illinois. 

"Aspects  of  Modem  Science''  is  the  gen- 
eral subject  of  a  series  of  lectures  being  given 
by  members  of  the  faculties  of  the  University 
of  Chicago,  at  the  North  Side  Center  of  the 
University  Lecture  Association  of  Chicago. 
The  series  was  opened  on  February  19  by  Pro- 
fessor Bobert  A.  MiUikan,  of  the  department 
of  physics,  who  spoke  on  "Modem  Views  of 
Electricity.'*  On  the  evening  of  February  26, 
Associate  Professor  William  Draper  Harkins, 
of  the  department  of  chemistry,  discussed  the 
subject  of  "Radiimi,  the  Breaking  Up  of 
Atoms,  and  the  Evolution  of  the  Elements." 
On  March  6,  Professor  John  Merle  Coulter, 
head  of  the  department  of  botany,  will  lecture 
on  "  The  Revolution  in  Agriculture,"  showing 
how  the  investigations  of  heredity  and  of  the 
son  have  revolutionized  agricultural  practise 
and  bid  fair  to  solve  the  pressing  problem  of 
food  production.  On  2i£arch  12,  Associate  Pro- 
fessor Walter  Sheldon  Tower,  of  the  depart- 
ment of  geography,  will  discuss  "  The  Meaning 
of  Modem  Geography,"  and,  on  March  19,  Di- 
rector Edwin  Brant  Frost,  of  the  Yerkes  Ob- 
servatory, will  present  some  of  the  "Revela- 
tions of  the  Spectroscope."  The  closing  lec- 
ture, "  The  New  Geology,"  on  March  26,  will 
be  given  by  Dean  Rollin  D.  Salisbury,  of  the 
Ogden  Graduate  School  of  Science,  who  will 
present  some  of  the  newer  theories  concerning 
the  earth's  history,  especially  its  origin  and  its 
age. 


which  provides  large  funds  for  federal  aid  to 
the  states  for  the  teaching  of  agriculture,  trade, 
industries  and  home  economics. 

Mr.  and  Mrs.  Max  Epstein,  of  Chicago, 
have  contributed  to  the  medical  school  enter- 
prise of  the  University  of  Chicago  $100,000  to 
erect  and  furnish  the  equipment  for  a  univer- 
sity dispensary.  This  will  provide  a  structure 
in  which  will  be  reception  rooms,  rooms  for 
diagnosis  and  treatment,  rooms  for  hospital 
and  dispensary  social  service  work  and  work- 
ers both  professional  and  volunteer. 

Mr.  Frank  G.  Logan,  of  Chicago,  has  given 
to  the  University  of  Chicago  a  fund  providing 
an  income  of  $3,000  a  year  for  three  research 
fellowships,  one  in  pathology  and  bacteriology, 
one  in  medicine  and  one  in  surgery. 

At  a  recent  meeting  of  the  faculty  of  the 
Long  Island  College  Hospital  it  was  voted  to 
admit  women  students  on  the  same  terms  as 
men. 

It  is  stated  in  Nature  that  Mr.  E.  J.  C. 
Rennie,  son  of  Professor  Rennie,  of  the  Uni- 
versity of  Adelaide,  has  been  appointed  acting 
lecturer  in  electrical  engineering  in  the  Uni- 
versity of  Melbourne.  He  will  take  the  place 
of  Mr.  E.  B.  Brown,  who  is  about  to  engage  in 
munition  work  in  England. 

Dr.  C.  E.  Moss,  of  the  University  of  Cam- 
bridge, has  been  appointed  professor  of  botany 
in  the  South  African  School  of  Mines  and 
Technology,  Johannesburg. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

PREsmsNT  Wilson  signed,  on  February  23, 
the  Smith-Hughes  Vocational  Education  Bill, 


DISCUSSION  AND  CORRESPONDENCE 

PHOSPHATE  EXPERIMENTS 

In  Science,  January  6,  1917,  i)ages  18  and 

19,  Professor  C.  A.  Mooers  writes  as  follows 

concerning  the  results  of  Tennessee  experi- 
ments with  different  phosphates : 

Neither  now  nor  in  the  past  have  these  results 
allowed  us  to  advocate,  as  intimated  by  Dr.  Hop- 
kins, the  use  of  unacidulated  bone  meal.  From 
the  standpoint  of  economy,  the  data  obtained  here 
have  been  decidedly  in  favor  of  acid  phosphate. 
In  Dr.  Hopkins 's  article  omission  was  made  of  the 
fact  that  in  the  table  referred  to-— Bulletin  90,  p. 
89,  Tennessee  Agricultural  Experiment  Station — 
every  $1.00  invested  in  acid  phosphate  gave  on  the 
average  a  calculated  profit  of  $4.28  where  the 
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eowpea  erops  were  turned  under,  and  of  $5.42 
where  they  were  removed  for  hay.  Phosphate 
rock,  on  the  other  hand,  gave  by  a  eimilar  ealen- 
^tion  a  profit  of  only  $2.58  where  the  eowpea  crops 
were  turned  under  and  the  same  amount  where  they 
were  removed  for  hay. 

On  pages  87  and  88  of  the  Tennessee  bulle- 
tin, No.  90,  Professor  Mooers  makes  tbe  fol- 
lowing statements: 

The  steamed  bone  meal,  although  included 
among  the  relatively  insoluble  phosphates,  appears 
in  these  experiments  to  occupy  an  intermediate 
place,  with  returns  little  inferior  to  those  from 
acid  phosphate.  As  compared  with  phosphate  rock 
the  mechanical  condition  of  the  meal  is  in  its 
favor;  also  its  content  of  organic  matter  is  sup- 
posed to  assist  in  its  deeompositioiL  But  in  these 
experiments  the  influence  of  the  nitrogen  contained 
in  the  meal  must  not  be  overlooked  and  probably 
gives  it  a  higher  standing  than  can  be  attributed 
to  the  phosphoric  acid  alone.  Evidently  it  is  a 
valuable  fertilizer  for  soils  like  these,  and  the  con- 
fidence placed  in  it  by  many  farmers  of  the  High- 
land Bim  and  other  parts  of  the  state  seems  not 
to  have  been  misplaced. 

The  calculated  profits  mentioned  in  Pro- 
fessor Mooers's  Soience  article  are  evidently 
based  upon  difiPerent  valuations  than  those  re- 
ported in  the  bulletin,  as  may  be  seen  from 
the  following  table  taken  from  page  89  of  the 
bulletin : 

RESULTS  or  TENNESSEE  SZPE&IMENT8 

Cawpea  Crops  TwrTied  Under 


Phosphates  Used 


Kind 


Add  phoBphate. 

Bone  meal 

Phosphate  rock. 


Amount 


2291b. 
218  ** 
383  " 


Cost 


$1.83 
3.27 
1.53 


Calculated  Profit 


Unlimed   limed 


$3.37  '  $4.47 
3.13  2.73 
2.57  •     1.37 


Cowpea  Crops  Bemoved 


Acid  phosphate. 
Phosphate  rock, 


261  lb. 
385  ** 


$2.09 
1.64 


$5.34 
4.73 


$5.98 
-0.77 


Easy  computations  show  profits  per  $1.00  in- 
vested of  $0.90  from  bone  meal  and  $1.29  from 
phosphate  rock,  as  an  average  of  the  compar- 
able figures. 

On  page  90  of  the  Tennessee  bulletin  Pro- 
fessor Mooers  makes  the  following  statement: 


There  seems,  therefore,  to  be  little  promise  in 
phosphate  rock  on  soils  like  those  nnder  eonsideni- 
tion,  unless  liming  be  omitted,  and  even  then  the 
results  of  Series  m.  and  IV.  show  that  add  phos- 
phate may  be  much  more  profitable  than  the  im- 
treated  rock. 

Computation  from  the  figures  in  the  acoom* 
panying  table  show  averag^e  profits  from  the 
unlimed  land  of  $2.20  from  acid  phosphate  and 
$2.38  from  raw  rock  phosphate,  for  every  $1.00 
invested. 

When  we  consider  (1)  that  wheat  was  grown 
every  year  upon  the  same  land  in  these  Tennes- 
see experiments;  (2)  that  70  per  cent,  of  the 
phosphorus  in  the  raw  phosphate  applied  will 
remain  in  the  soil  for  the  benefit  of  fature 
crops  after  the  acid  phosphate  is  exhausted; 
(3)  that  raw  rock  phosphate  is  now  procurable 
in  very  much  better  mechanical  condition  than 
when  these  experiments  were  conducted;  (4) 
that,  as  an  average  of  sixteen  years  at  Wooster 
and  nineteen  years  at  Strongsville,  Ohio,^  the 
increase  in  crop  values  were  $4.01  from  non- 
acidulated  bone  meal  and  $3.78  from  acidu- 
lated bone  black,  on  adjoining  plots  in  a  five- 
crop  rotation  system,  providing  for  eveiy  crop 
every  year;  and  (5)  that,  as  an  average  of  re- 
sults from  twenty  years  of  investigation  by 
the  Rhode  Island  Experiment  Station/  better 
returns  per  $1.00  invested  were  secured  on 
both  limed  and  unlimed  land  from  both  raw 
rock  phosphate  and  ground  bone  than  from 
any  one  of  four  different  acidulated  phos- 
phates; then  we  find  still  more  difficulty  in 
harmoninng  all  expressed  opinions  with  the 
established  facts.  Ctril  G.  Hopkinb 

XTNivxasiTT  07  Illinois 

THB   ORGANIZATION   MANIA 

To  the  Editor  of  Soience  :  It  is  to  be  hoped 
that  the  Report  of  the  Subcommittee  on  Re- 
search in  Industrial  Laboratories,  published  in 
Science  for  January  12,  marks  the  high  water 
mark  of  the  organization  mania  now  sweeping 
the  country.  The  researdi  worker  must  have 
an  assortment  of  extraordinary  qualifications. 

1  Ohio  Experiment  Station  Circnlars  104  (p.  11) 
and  144  (p.  97). 

2  Bhode  Island  Experiment  Station  Bulletin  163, 
p.  547. 
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Nothing  is  said,  however,  of  what  rewards, 
either  financial  or  social,  are  for  him.  Ajh 
parently  he  should  be  willing  to  be  a  cog  in  a 
machine  in  an  institution.  It  is  difficult,  says 
the  Beport,  to  locate  ''  a  skilled  private  assist- 
ant— one  who  possesses  not  only  originality, 
but  also  sound  judgment  and  intellectual  hon- 
esty." If  you  add  to  these  qualifications  a 
handsome  appearance^  you  will  have  nearly 
the  perfect  man — ^and  then  you  offer  him  the 
glorious  position  of  private  assistant.  Happily, 
however,  he  will  not  be  foolish  enough  to  take 
it  He  will  make  more  mon^y,  have  more  in- 
dependence, and  win  more  social  esteem  if  he 
devotes  his  originality  to  writing  ''compell- 
ing" soap  advertisements.  He  will  also  have 
an  infinitely  easier  life. 

The  amazing  statement  is  made  that  ''the 
individual  can  exert  only  a  very  small  influence 
except  as  a  member  of  an  organization.''  One 
wonders  what  institution  or  organization  Kew- 
ton  or  Darwin  belonged  to,  without  which 
"th^  would  have  exerted  only  a  very  small 
influence."  Coming  nearer  home,  to  what  in- 
stitution does  Mr.  Baekeland  or  Mr.  Elihu 
Thomson  belong? 

The  best  possible  thing  that  executives  can 
do  for  science  is  to  efface  themselves  as  much 
as  possible.  Thank  heaven,  the  "  centralizers 
and  coordinators"  (as  Sir  Eonald  Ross  calls 
them)  did  not  get  hold  of  Dalton  or  Faraday 
or  even  Shakespeare,  for  creative  originality 
is  the  same,  substantially,  to  whatever  it  may 
be  applied.  Not  only  do  executives  often  ab- 
soib  salaries  that  ought  to  be  paid  to  research 
workers,  but  they  create  a  public  impression 
that  the  workers  are  their  subordinates,  as  if 
a  scientific  worker  were  an  inferior  sort  of 
animal  who  needed  some  one  to  coordinate  his 
activities. 

Executives  also  absorb  some  of  the  most 
stimulating  parts  of  the  work — ^the  planning 
and  prominent  public  expression.  Worst  of 
all,  they  operate  to  deprive  a  scientific  worker 
of  that  independent  i)osition  which  is  the  life 
blood  of  a  man  of  original  and  vigorous  habit 
of  mind.  The  proper  model  of  the  scientist  is 
the  judge.  The  lack  of  independent  position 
surely  drives  many  away  from  fruitful  work. 


The  writer  knows  two  men  of  scientific  train- 
ing and  of  vigorous  and  original  minds  who 
went  into  the  advertising  business.  Keedless 
to  say,  they  are  earning  vastly  more^  and  are 
enjoying  a  far  more  independent  position,  than 
the  majority  of  scientific  workers.  No  execu- 
tive teUs  them  to  "  oooperate."  Th^  cooper- 
ate or  not,  just  as  they  see  fit. 

Of  course  cooperation  comes  in  strong  in 
the  report,  even  if  it  works  to  deprive  talent 
of  its  just  rewards.  Originality  is  not  joint 
but  personal.  An  army  wins  a  battle,  but  the 
creative  thinking  is  conunonly  done  by  some 
one  Napoleon.  The  writer  knows  of  a  case  re- 
cently where  an  organization  worked  on  a 
problem  for  many  months  without  achieving 
anything  except  more  or  less  useful  (mostly 
trivial)  data.  But  one  day  a  member  not 
working  on  that  problem,  devoted  some  high 
tension  thinking  to  the  subject,  aided  by  a 
happy  combination  of  other  knowledge  and 
was  able  to  see  the  solution  of  the  whole  ques- 
tion on  radically  different  lines.  If  he  had 
turned  in  his  contribution,  he  would  have  re- 
ceived only  minor  recognition,  as  he  had  spent 
only  a  short  time  on  it  As  it  was,  he  kept  it 
to  himself  and  is  now  reaping  a  legitimate 
reward.  How  could  his  inventive  orig^inality 
be  asked  to  divide  the  credit  and  rewards  with 
mere  data  collecting — ^for  the  two  things  are 
not  commensurate?  To  use  a  current  expres- 
sion, they  are  "  not  in  the  same  dass."  And 
yet  he  should  not  be  secretive  i.  e,,  talent 
should  give  its  ideas  to  mediocrity.  There  are 
kinds  of  cooperation  where  one  eats  the  din- 
ner, and  the  other  pays  the  check  and  tips  the 
waiter  and  cloak  room  girl  besides. 

Other  scientists  would  do  well  to  take  a  leaf 
from  the  surgeon's  book.  Certainly  in  part, 
the  high  position  of  American  surgery  is  owing 
to  the  fact  that  the  surgeon's  work  is  his  own. 
I  presume  that  the  Mayo  brothers  have  an 
"executive,"  precisely  as  any  hospital  has  a 
manager,  who  attends  to  the  buying  of  sup- 
plies, etc.,  but  nobody  ever  heard  of  him.  It  is 
curious  how  American  surgeons  have  been  able 
to  do  such  good  work  with  no  "  executive  sur- 
geons "  to  occupy  the  center  of  the  stage,  and 
make  them  cooperate.     Incredible  as  it  may 
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seem,  in  this  field  the  mahogany  roll-top  desk 
is  not  the  greatest  thing  in  the  world. 
Says  Professor  Fite  in  the  Nation: 

'Wherever  two  or  three  are  gathered  together, 
and  even  where  they  are  not  gathered  together, 
some  one  is  on  his  way  to  organize  them.  In  the 
madness  for  organization  we  have  long  since  lost 
sight  of  the  end  in  the  means;  we  have  forgotten 
that  neither  the  fruition  nor  the  advancement  of 
hnman  life  can  take  place  in  the  absence  of  in- 
dividual freedom  and  creativeness,  and  we  have 
eome  to  believe  that  the  sole  meaning  of  life  and 
of  culture  is — ^to  be  organized. 

Individual 

science  as  contraband 
To  THE  Editor  op  Science:  Through  the 
kind  offices  of  Professor  James  Ward  the 
British  authorities  have  consented  to  release 
the  books  sent  from  (Jermany  to  the  Psycho- 
logical Review.  The  Psychological  Review 
Company  desires  to  express  its  thanks  to 
Professor  Ward. 

For  the  benefit  of  other  scientists  who  may 
be  similarly  involved  it  should  be  stated  that 
the  action  taken  was  a  pure  act  of  courtesy  to 
Professor  Ward.  The  taint  of  contraband  still 
infects  scientific  literature  in  the  opinion  of 
the  procurator  general;  but  he  is  willing  to 
defer  to  exx)ert  judgement. 

Howard  0.  Warren 

PSYOHOLOOICAL  BeVIEW  CO., 

Prinoeton,  N.  J., 
February  20,  1917 

TRIMMED   MAGAZINES  AND   EFFICIENCY 

EXPERTS 

To  the  Editor  of  Science:  Your  corre- 
spondent '^H.  P."  waxes  somewhat  warm  in 
your  issue  of  January  12  on  the  above  subject 
and  evidently  prefers  his  imtrimmed.  To  me 
it  seems  ''all  nonsense"  to  say  that  "I  have 
always  found  that  I  got  more  out  of  an  un- 
opened magazine  than  an  opened  one."  The 
contents  are  of  course  the  same  in  either 
case,  the  difference  is  in  one's  mental  attitude. 
I  find  my  weekly  copy  of  Science  so  interest- 
ing that  I  almost  invariably  read  it  clear 
through,  and  I  do  not  want  to  be  delayed  in 
getting  at  its  consents  by  having  to  cut  its 
pages.  I  find  it  very  irritating  to  have  to  cut 
the  pages  of  an  interesting  book  when  I  had 


much  rather  be  reading  it.  Such  work  is  to 
me  a  waste  of  time  and  energy.  Soiencb  is 
read  weekly  by  some  12,000  to  15,000  buoy 
men  and  women  whose  time  is  valuable  in  the 
literal  as  well  as  in  the  figurative  sense,  hence 
the  ''  general  opinion  that  the  copies  should  be 
trimmed."  This  suits  the  present  writer,  but 
it  is  to  be  regretted  that  ''H.  P."  can  no 
longer  get  his  imtrimmed. 

E.   W.   GUDGER 

Stats  Normal  Collxob, 
Greensboro,  N.  0., 
February  1,  1917 


QUOTATIONS 

INTELLECT  AND  THE  WAR 

Had  not  experience  amply  shown  that  no 
subject  is  so  remote  as  to  make  it  exempt  from 
contact  with  the  workings  of  the  grreat  war, 
one  might  expect  such  immunity  in  the  case 
of  a  paper  on  '^  The  Eolations  of  Mathematics 
to  the  Katural  Sciences."  As  it  is,  one  is  not 
in  the  least  surprised  to  find  that  the  bearing 
of  the  present  state  of  the  world  on  the  fu- 
ture of  mathematical  research  is  the  theme 
of  the  closing  remarks  in  the  presidential  ad- 
dress with  that  title  delivered  at  the  recent 
meeting  of  the  American  Mathematical  Soci- 
ety by  Professor  E.  W.  Brown,  the  distin- 
guished mathematical  astronomer  of  Yale. 
While  the  stupendous  events  of  the  past  two 
years  have  caused  the  need  for  scientific  re- 
search to  be  emphasized  more  strongly  tiian 
ever  before,  he  says,  yet  it  is  to  be  remembered 
that  in  this  the  practical  end  alone  is  con- 
templated, and  the  purely  intellectual  side  is 
little  regarded.  ^'The  future  of  research  in 
pure  science  is  in  danger  as  never  before,"  he 
warns. 

For  this  fear  there  is  only  too  much  ground, 
though  in  our  judgment  it  would  be  a  de- 
plorable error  to  accept  as  inevitable  that 
which  is  only  threatened.  'No  man  can  say 
what  reaction  there  may  be  after  the  war  from 
that  state  of  mind  which  the  appalling  de- 
mands of  such  a  conflict  as  is  now  convxilsing 
the  world  inevitably  produce.  Everything  de- 
pends on  the  nature  of  the  peace  which  is  to 
follow.    If  it  is  to  be  such  as  will  compel  a 
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state  of  gigantic  preparedness  for  a  renewal 
of  the  stupendous  straggly  the  constant  ex- 
penditure and  strain  directly  involved  will  be 
no  more  certain  than  such  consequences  in  the 
domain  of  the  intellect  as  Professor  Brown 
foreshadows,  and  as  other  men  concerned  for 
the  future  of  intellectual  aspiration  have  un- 
doubtedly   been    apprehending.      If,    on    the 
other  hand,  the  world  shall  be  blest  with  such 
an  outlook  at  the  close  of  the  war  as  will  make 
the  reciurence  of  such  a  calamity  seem  prac- 
tically out  of  the  question,  it  is  by  no  means 
impossible  that  release  from  the  fearful  strain 
of  the  war  wiU  carry  with  it  a  spontaneous 
rush  of  lofty  minds  into  regions  as  remote  as 
I)ossible  from  that  into  which  the  life  of  man 
had   been   so   inexorably   forced   during  the 
years  of  terror.    To  trust  to  any  analogy  of 
the  past,  when  the  present  is  in  some  vital  re- 
spects so  utterly  without  precedent,  would  be 
most  unsafe;  yet  it  is  not  without  significance 
that  in  this  very  domain  of  pure  mathematics 
two  periods  of  the  highest  fecundity  have  oc- 
curred precisely  when  it  might  have  been  suj)- 
I>osed  that  the  minds  of  men  were  completely 
absorbed  in  the  tremendous  actualities  of  war. 
During  and  for  some  years  after  the  wars  of 
the  First  Republic  and  of  Napoleon,  there  was 
in  France  such  a  flowering  of  mathematical 
genius   and   such   splendor  of   mathematical 
achievement  as  have  hardly  been  matched  in 
the  history  of  the  world;  and  it  was  imme- 
diately after  the  war  of  1870  that,  after  a  long 
j>eriod  of  comparative  quiescence,  that  same 
spirit  flashed  out  in  the  brilliant  group  of 
mathematicians  of  whom  Henri  Poincarfi  was 
but  one,  though  the  most  illustrious,  exemplar. 
However  this  may  be,  there  can  be  no  doubt 
that  the  gospel  of  relentless  "efficiency*'  to 
which  the  war  has  given  so  great  an  impetus 
carries,  deeply  embedded  in  it,  the  seeds  of 
hostility  to  all  activities  and  interests  which 
find  their  spring  in  intellectual  aspiration  or 
enthusiasm.    At  best,  from  the  standpoint  of 
the  efficiency  cult,  such  endeavors  have  to  be 
justified  by  the  plea  that,  divorced  as  they 
may  seem  to  be  from  practical  objects,  they 
dp  conduce  to  the  advancement  of  the  common 
ends  of  the  nation  or  of  mankind,  though  the 


connection  may  be  remote  or  subtle.  The  plea 
can  be  made  good  over  a  very  broad  area, 
and  in  the  case  of  mathematics  the  constant 
interplay  between  the  advancement  of  pure 
theory  and  the  pursuit  of  its  physical  applica- 
tions makes  the  task  easier  than  in  many 
other  cases.  But  the  argrument  is  a  thorny 
one;  and  that  is  not  the  worst  of  it.  The  mere 
necessity  of  resorting  to  such  a  defensive  plea, 
the  mere  surrender  of  the  proud  conviction 
that  the  pursuit  of  truth  is  in  itself  a  noble 
end  which  requires  no  secondary  justification, 
must  immeasurably  depress  the  tone  of  scien- 
tific enthusiasm  and  impair  the  energy  with 
which  its  objects  are  pursued. 

And  it  has  to  be  confessed  that,  long  before 
the  war  began,  long  before  any  shadow  of  its 
approach  had  been  cast  upon  the  world,  an- 
other factor  was  working  powerfully  toward 
the  production  of  the  same  effect.  For  years, 
and  most  of  all  in  this  country,  the  idea  that 
"  service  "  is  the  only  justifiable  motive  of  in- 
tellectual endeavor  had  been  steadily  gaining 
ground.  It  is  true  that  occasion  has  shown, 
again  and  again,  that  the  intellectual  world 
had  not  been  swept  from  its  moorings ;  that,  as 
usual,  the  latest  mode  had  been  taken  up  by 
persons  whose  vocal  facility  produced  a  false 
impression  both  of  their  nimibers  and  their 
weight.  Nevertheless,  the  trend  was  marked 
enough  to  be  important;  and,  unless  checked 
by  staunch  self-assertion  on  the  part  of  those 
whose  convictions  were  deeper,  as  well  as  more 
informed,  it  threatened  grave  injury  to  one  of 
the  highest  interests  of  civilized  mankind. 
With  the  reinforcement  which  the  develop- 
ments of  the  war  have  from  so  different  a 
quarter  brought  to  this  tendency,  it  is  more 
than  ever  necessary  for  those  to  assert  them- 
selves who  know  how  precious  to  the  life  of 
us  all  is  that  element  which  is  supplied  by  the 
devotion  of  the  lives  of  some  to  the  pursuit 
of  truth  for  its  own  sake,  or  even  for  the  sake 
of  the  fame  which  is  the  natural  reward  of 
signal  success.  John  Milton  had  perhaps  as 
high  an  ideal  of  service  as  the  youngest  of 
our  present-day  reformers;  yet  it  was  not  with 
contempt  that  he  spoke  of  those  who  "scorn 
delights  and  live  laborious  days  "  in  the  pur- 
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Buit  of  intellectual  fame;  nor  did  Kewton  do 
less  for  the  greatness  of  his  country,  from 
whatever  standpoint  you  choose  to  yiew  it,  by 
uncovering  the  secret  of  the  uniyerse  than  he 
would  have  done  by  sticking  closer  to  earth 
in  the  strivings  of  his  unrivalled  intellect. — 
New  York  Evening  Post 


SCIENTIFIC  BOOKS 

An  Introduction  to  Hiatorical  Geology  with 
Special  Reference  to  North  America.  By 
William  J.  Miller.  New  York:  D.  Van 
Nostrand  Company.  With  288  illustrations. 
Pp.  xvi  +  399.  $2.00  net 
The  meaning  of  the  word  geology  was 
greatly  modified  and  vastly  expanded  in  the 
early  part  of  last  century  through  the  works 
of  Wm.  Smith,  Cuvier,  Brongniart  and  their 
followers.  In  the  place  of  philosophical  min- 
eralogy the  meat  and  marrow  of  the  subject 
became  earth  history.  To  this  phase  of  the 
subject  Conybeare  and  Phillips  devoted  the 
greater  portion  of  space  in  their  well-known 
treatise  of  1822.  Lyell's  tastes  being  largely 
along  the  line  of  the  modem  physical  geog- 
raphers, judiciously  termed  his  great  work  not 
G^eology,  but  the  "Principles  of  Geology,  or 
the  modem  Changes  of  the  Earth  and  Its 
Inhabitants  Considered  as  Illustrative  of  G^l- 
ogy."  Yet  he  included  in  the  earlier  five  edi- 
tions of  this  work  a  large  amount  of  strati- 
graphical  matter  gleaned  during  his  various 
trips  into  the  Tertiary  fields  of  south  Europe. 
In  1838,  however,  he  excerpted  the  stratigraph- 
ical  or  historical  matter  from  his  "  Principles,** 
recast  and  enlarged  upon  the  same  and  brought 
out  a  separate  volume  called  ^Elements  of 
Geology."  This  ran  through  some  half-doien 
editions  down  into  the  '^seventies*'  and  was 
referred  to  by  him  as  Elements  of  Geology, 
Students'  Elements  of  Geology,  G^eology 
Proper  or  simply  Geology.  Some  time  before, 
however,  De  la  Beche  had  foreseen  the  divisi- 
bility of  the  subject  along  similar  lines,  for  he 
remarks  in  the  preface  to  his  treatise  of  1833 : 

It  is  not  difflciilt  to  foresee  that  this  science,  es- 
sentially one  of  observation,  instead  of  being,  as 
formerly,  loaded  with  ingenious  speeolations,  will 
be  divided  into  different  branches  each  investigated 


by  those  whose  particular  aeqairements  may  render 
them  most  competent  to  do  so;  the  varioas  eom- 
binations  of  inorganic  matter  being  examined  by 
the  Natural  Philosopher,  while  the  Natoral  His- 
torian will  find  ample  occupation  in  the  remains  of 
the  various  animals  and  vegetables  which  have  lived 
at  the  different  periods  on  the  surface  of  the 
earth. 


A  recent  text-book  of  geology,  by 
and  Schuchert  follows  practically  the  lines  of 
subdivision  suggested  by  De  la  Beche:  Part  L 
is  designated  Physical  Geology;  Part  II.,  His- 
torical Geology.  These  parts  may  be  pur- 
chased in  separate  binding.  Another  recent 
text-book  by  Cleland*  is  styled  "Qeologj, 
Physical  and  Historical.'' 

In  Miller's  work  before  us  we  have  an  inde- 
pendent volume  styled  ^'An  Introduction  to 
Historical  Geology."  This  the  author  hopes 
**  may  find  a  place  as  a  class-book  dealing  with 
the  historical  portion  of  a  one-year  course  in 
general  geology,"  adding,  however,  "An  ele- 
mentary knowledge  of  what  is  generally  com- 
prised under  dynamical  and  structural  geology 
is  presupposed." 

Except  in  this  independent  character  of  the 
work,  Professor  Miller's  production  does  not 
differ  radically  from  what  has  usually  been 
found  in  the  historical  portion  of  the  better 
text-books  on  geology.  That  is,  the  various 
periods  are  taken  up  in  chronologic  order. 
The  origin  of  the  name  of  the  period,  its 
subdivisions,  distribution  of  rocks,  physical 
history,  foreign  equivalents,  climate,  ecohomic 
products,  and  life  are  the  usual  subdivisions! 
topics.  Fnder  life.  Plants,  Protozoa,  Pori- 
fera,  Coelenterata,  Echinoderms,  MoUuscoids, 
MoUusca,  Arthropods  and  Vertebrates,  with 
subdivisions  are  systematically  discussed. 
The  author  quotes  freely  from  modem  text- 
books, manuals  and  general  geological  litera- 
ture, seemingly  content  to  let  well-enough 
alone.  Likewise  '^  appropriate  illustrations 
more  or  less  familiar  because  of  their  appear- 
ance in  other  text-books  or  manuals  of  geol- 
ogy, have  not  been  abandoned  merely  for  the 
sake  of  something  new  or  different." 

As  regards  the  matter  of  allotment  of  space 
and  attention  to  the  several  eras,  we  believe 
good  judgment  has  been  shown.    145  i>age8  are 
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deyoted  to  the  Paleozoic;  80  to  the  Mesozoic; 
100  to  the  Cenozoic.  This  is  in  pleasing  con- 
trast to  what  is  seen  in  several  recent  works 
where  an  overweening  preponderance  is  given 
to  the  Paleozoic,  apparently  because  it  was  long  I 
or,  because  the  author's  interests  were  largely 
in  that  era.  To  be  sure  some  phases  of  the 
Mesozoic  are  ill  represented  in  this  country, 
and,  in  preparing  a  work  for  American  stu- 
dents a  less  complete  account  of  this  era  is 
Iiermissible;  but  not  so  with  the  Cenozoic  so 
grandly  recorded  throughout  the  leng^  and 
breadth  of  this  land.  And  again,  in  this  era 
were  evolved  the  teeming  hordes  of  modem 
life  on  land,  in  sea  and  air,  life  of  most  funda- 
mental interest  to  man,  and  man  himself. 
Imagine  a  work  on  general  history  descanting 
on  ancient  civilizations,  because  they  extended 
through  vast  periods  of  time  I  commenting 
more  briefly  on  medieval  epochs,  and  brushing 
aside  with  a  few  paragraphs  the  fundamentally 
important,  profoundly  intricate  and  compara- 
tively accessible  developments  of  modem  his- 
tory. The  writer  on  historic  geology  has,  how- 
ever, greater  difficulties  before  him  than  the 
assignment  of  space  to  eras.  Above  all  comes 
the  Herculean  task  of  vividly  portraying  to 
the  beginner  the  events  of  earth  history  by 
means  of  legitimate  deductions  drawn  from 
fossil  forms,  all  of  which  are  unknown  to  the 
student.  Whoever  has  listened  to  a  lecture 
on  a  new  subject  in  a  strange  tongue  will  ap- 
preciate the  difficulty  here  referred  to.  The 
average  American  youth  may  listen  profitably 
to  a  discourse  on  moimtains,  rivers,  oceans,  even 
perhaps  on  volcanoes  and  earthquakes.  With 
animal  and  plant  life  in  the  form  of  horses, 
cattle,  trees  and  grasses  he  is  more  or  less 
familiar;  but,  in  definite  knowledge  regard- 
ing the  life  of  the  sea — ^the  very  type  the 
teacher  wants  to  deal  with  most  frequently — 
he  is  found  wanting.  We  recall  the  startled 
look  when  he  hears  the  common  word 
Brachiopoda  for  the  first  time;  we  still  respect 
the  brilliancy  of  the  student  who  mnemonically 
cinched  Tropidoleptua  carinatua  not  by  its 
biological  affinities  but  by  the  similarity  of 
its  specific  name  to  '^  Carrie  Nation."  Pro- 
fessor Miller,  like  Dana  and  others,  has  recog- 


nized this  general  lack  of  biological  prepara- 
tion on  the  part  of  his  readers  and  has  devoted 
an  introductory  chapter  to  an  outline  classifi- 
cation of  the  animal  and  plant  kingdoms. 
Thereafter,  in  orderly  review,  he  gives  under 
each  i)eriod  what  is  happening  among  the 
Echinoderms,  Worms,  Molluscoids,  Molluscs, 
etc.,  etc.  Now  this  orderly,  card-index  style  of 
arrangement  of  facts  is  excellent  in  a  book 
for  reference  only;  but»  the  bringing  up  of 
each  little  branch  of  life  again  and  again  when 
not  characteristically  developed  leads  neces- 
sarily to  the  introduction  of  considerable  un- 
important matter;  for  example:  ''The  Pelecy- 
pods  and  Oasteropods  were  still  common,  but 
they  were  in  no  important  way  different  from 
those  of  the  preceding  period."  Or :  ^  Sponges 
were  common  but  they  require  no  special  de- 
scription." 

It  seems  to  the  reviewer  that  such  data 
might  be  confined  to  the  excellent  ''Tabular 
Summary"  at  the  dose  of  each  era.  The 
question  arises  here,  as  in  reference  to  the 
majority  of  texts  on  historic  geology,  would 
it  not  be  better  for  the  student's  mental  diges- 
tion, so  to  speak,  if  in  place  of  this  menu  of 
a  vast  number  of  short-order  courses  a  few 
well-balanced  rations  of  carefully  selected 
matter  were  served.  Schuchert  in  the  text- 
book already  referred  to  has  apparently  acted 
upon  this  principle,  interlarding  his  chapters 
on  physical  history  of  the  periods  with  sub- 
stantial essays  on  a  few  dominant  tsrpes  of 
life  characteristic  of  each  great  geological 
I>eriod.  Time  will  determine  whether  the 
student  profits  more  by  being  continually  re- 
minded of  the  progress  of  the  various  minor 
subdivisions  of  life,  or,  by  receiving  once  and 
for  aU  a  thoroughgoing  discussion  of  a  few 
great,  dominant  life-forms. 

Professor  Miller's  book  seems  remarkably 
free  from  the  small,  yet  sometimes  ludicrous, 
mistakes  that  often  appear  in  first  editions. 
Quite  probably,  however,  he  will  change  the 
wording  in  the  following  sentences  somewhat 
in  the  next  edition  of  the  work:  (Page  106) 
"Conformably  above  the  Clinton  beds  lies 
the  Niagara  limestone,  which  has  a  still  wider 
distribution  than  the  Clinton." 
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(Page  136)  "All  known  Devonian  verte- 
brates were  aquatic.'' 

(Page  821)  ''During  the  Pliocene  and 
Quaternary,  Equus,  or  the  modem  Horse,  has 
one  toe  only  on  front  and  hind  feet  with  the 
two  side  toes  of  Protohippus  reduced  to 
splints  (the  fetlock  of  the  present  day  Horse)." 

(Page  805)  ''In  this  vastly  expanded  inte- 
rior sea  true  marine  deposition  took  place, 
the  most  characteristic  formation  being  a 
Nummulitic  limestone,  so  called  because  it  is 
chiefly  made  up  of  shells  of  a  certain  sx)ecie8 
(NummulUes)  of  unusually  large  Foramini- 
fers.  Perhaps  no  other  single  formation  in 
the  crust  of  the  earth  built  up  essentially  of 
the  remains  of  but  one  sx)ecies  of  organism  is 
so  widespread  and  thick,  its  thickness  at  times 
reaching  several  thousand  feet." 

(Page  334)  "  At  no  time  did  the  Labradorian 
ice  sheet  spread  enough  eastward  or  the  Kewa- 
tin  sheet  far  enough  westward,  to  cover  this 
driftless  area." 

Typographical  errors  in  this  book  are  rara 
We  now  recall  having  noted  but  two,  one  in 
the  caption  of  page  193,  the  other  in  the 
spelling  of  the  specific  name  choctavensis, 
page  315. 

The  illustrations  upon  the  whole  are  good. 
The  printing  of  whole-page  half-tone  engrav- 
ings on  the  class  of  paper  used  in  the  text 
(though  very  good)  is  scarcely  to  be  recom- 
mended, as  the  plate  on  129  clearly  shows. 
The  routing  on  the  line  engraving.  Fig.  69, 
page  126,  was  carelessly  done.  Slight  stains, 
perhaps  from  the  paste  used  in  securing  the 
illustrations  api)ear  about  their  borders,  in 
Fig.  52,  page  95. 

The  printing  is  of  uniformly  good  grade, 
the  body  type  approaching  very  closely  the  10- 
point  modem  Lining  Boman  No.  510  oi)ened 
up  by  two  point  leading,  giving  always  a  clear, 
pleasing  appearance.  The  paper,  very  slightly 
reddish  tinted,  is  about  70  lb.  book,  scarcely 
shiny,  but  sufficiently  calendered  to  take  small 
half-tone  engravings  to  advantage. 

To  sum  up:  Professor  MiUer  has  carefully 
compiled  from  recognized  authorities  facts 
and  figures  illustrative  of  historical  geology 
as  now  generally  understood.    He  is  no  icon- 


oclast. He  has  apparently  felt  the  need  of  a 
systematic  tabulation  of  topics,  serving  as  a 
ground-work  for  a  series  of  lectures  in  historic 
geology.  This  with  minor  expansions  and 
articulations  forms  the  text-book  before  us. 
What  were  his  needs  are  likewise  the  needs 
of  other  teachers  of  the  same  subject;  and, 
since  he  has  done  his  work  well  and  his  pub- 
lishers have  cooperated  with  good  judgment 
and  artistic  ability,  there  would  seem  to  be  no 
reason  why  the  book  should  not  meet  with 
deserved  success. 

O.  D.  Harris 

Paleontological  Laboratory, 
Cornell  Univsrsitt 


SPECIAL  ARTICLES 

BOILING  BUFFALO  CLOVER  SBSD 

The  discovery  that  the  process  of  boiling  the 
seed  of  spotted  bur  clover  (Medicago  arabica) 
one  minute  insures  good  germination  has  re- 
sulted in  the  adoption  of  the  practise  by  the 
farmers  of  the  south.  The  kindred  discovery 
recently  made  by  the  writer  that  the  seed  of 
buffalo  clover  (Trifolium  reflexum)  can  be 
readily  germinated  in  the  same  manner,  opens 
the  way  for  exi)eriment  station  men  to  inves- 
tigate the  economic  merits  of  this  little-known 
clover.  Exi>eriments  heretofore  attempted 
have  been  nipped  in  the  bud,  as  far  as  is 
known,  by  failure  to  obtain  a  stand.  With  the 
practise  of  soaking  and  boiling,  however, 
stands  can  be  obtained  and  the  merits  and  de- 
merits of  this  legume  can  be  found  out. 

In  1914,  after  successfully  germinating 
spotted  bur  clover  seed  by  the  boiling  process, 
the  same  method  was  tried  by  the  writer  on  red 
clover,  white  clover,  sweet  clover  and  alfalfa, 
but  with  negative  results.  A  single  experi- 
ment with  buffalo  clover  at  that  time  in- 
creased the  germination  from  four  to  thirty 
per  cent,  by  boiling  one  minute,  but  this  was 
considered  too  small  a  i)er  cent,  and  the  matter 
was  dropped.  Recently,  however,  the  experi- 
ment was  tried  again  in  a  slightly  modified 
form  and  with  excdlent  results. 

The  details  of  the  ex];>eriment  were  as 
follows : 
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Percent. 
Tteetment  Germlnatloii 

None 0 

Boiled  5  seconds 53 

Boiled  30  seconds  60 

Boiled  60  seconds  60 

Soaked  in  cold  water  12  hours 0 

Soaked  in  cold  water  12  hours  and  boiled 

5  seconds 47 

Soaked  in  cold  water  12  hours  and  boiled 

30  seconds    87 

Soaked  in  cold  water  12  hours  and  boiled 

60  seconds    93 

Buffalo  clover  is  scattered  over  many  states 
as  a  wild  plant,  but  is  cultivated  nowhere.  It 
somewliat  resembles  red  clover  in  general  ap- 
pearance and  habit  of  growth,  but  is  smaller. 
Its  leaves  are  narrower  and  more  sharply 
pointed  and  its  head,  when  dead  ripe,  turns 
over  and  hangs  down  like  the  heads  of  white 
clover.  It  is  large  enough  to  have  value  if  it 
has  other  desirable  qualities. 

The  writer  obtained  the  idea  of  soaking  the 
seed  before  boiling  from  similar  experiments 
with  bur  clover  by  the  Alabama  Experiment 
Station.  The  fundamental  experiment  of  boil- 
ing the  seed  of  both  sx)ecies  was  original,  how- 
ever, with  the  writer.  A.  D.  McNaib 

GOLDFISH    AS    EMBRYOLOOICAL    MATERIAL 

Few  laboratories  have  at  their  disposal  a 
constant  supply  of  material  for  the  study  of 
living  embryology.  Frog  and  snail  eggs  are 
used  occasionally,  but  the  supply  is  uncertain 
and  sometimes  difficult  to  ohtain  in  the  right 
stages,  and  furthermore,  these  ova  are  not  par- 
ticularly favorable  for  study.  While  engaged 
in  an  investigation  on  the  genetics  of  gold- 
fish the  availability  of  the  eggs  of  this  animal 
for  studies  on  the  living  embryo  became  evi- 
dent and  led  to  this  note. 

Goldfish  are  readily  obtained  in  almost 
eveiy  Ideality  and  are  thoroughly  normal  in 
environments  in  which  few  wild  fish  could 
exist  They  breed  in  tanks  containing  not 
more  than  fifteen  or  twenty  gallons  of  water 
and  consequently  require  no  elaborate  or  ex- 
tensive equipment.  Cypress  boxes  a  foot  or 
more  square  and  three  feet  long  make  excellent 
breeding  tanks. 

A  half  dozen  pairs  or  less  wiU  supply  ample 


material  for  class  use.  It  is  not  necessary  to 
have  as  many  males  as  females.  It  is  well  to 
obtain  fish  at  least  four  or  more  inches  long, 
as  the  larger  fish  are  more  certain  to  mate  and 
are  much  more  prolific.  It  is  impossible  to  dis- 
tinguish the  sexes  except  as  the  breeding  sea- 
son approaches,  when  the  sides  of  the  female 
become  distended  through  the  growth  of  the 
ovaries  and  small  spiny  projections  appear  on 
the  operculum  and  the  anterior  edge  of  the 
pectoral  fins  of  the  male. 

One  or  two  months  before  the  breeding  sea- 
son begins  it  is  advisable  to  feed  the  adults 
small  quantities  of  beef,  liver,  mosquito  larvea 
or  worms  several  times  a  week,  which 
strengthens  the  fish  and  often  advances  the 
mating  season.  If  the  fish  have  been  properly 
fed  in  the  fall,  spawning  may  b^in  as  early 
as  January  or  February  if  the  aquarium  is  in 
a  fairly  warm  place,  although  I  have  seldom 
obtained  eggs  before  March  or  April. 

During  the  season  goldfish  spawn  at  inter- 
vals of  two  weeks  or  longer  and  experienced 
breeders  say  that  large  vigorous  females  may 
breed  as  frequently  as  eight  times  during  the 
spring,  though  in  my  work  four  or  five  matings 
have  been  more  usual.  The  number  of  egg^s 
spawned  ranges  from  a  few  himdred  to  sev- 
eral thousand  at  a  i)eriod,  depending  on  the 
size  of  the  female,  and  consequently  the  sea- 
son's production,  even  allowing  for  unfertilized 
ova,  is  very  great. 

Goldfish  spawn  in  the  morning  for  i>eriods 
varying  from  two  to  eight  hours.  The  female 
discharges  a  small  quantity  of  eggs  against 
some  water  plant  and  the  male,  who  is  at  her 
side  at  the  time,  fertilizes  the  eggs  in  the  water. 
The  feathery  roots  of  the  water  hyacinth  seem 
to  be  preferred,  although  the  water  plants, 
myriophyllimi  and  cobomba  are  very  satis- 
factory. The  eggs  adhere  to  the  plants  and 
may  be  removed  on  them.  When  it  is  desirable 
to  time  the  fertilization  accurately  the  plants 
may  be  removed  as  fast  as  the  ova  are  dis- 
charged against  them  and  others  substituted. 
Though  the  eggs  may  be  removed  from  the 
thread-like  leaves  or  roots  of  the  water  plants 
generally  these  threads  do  not  interfere  and 
make  a  convenient  handle  for  moving  and 


222 


SCIENCE 


[N.  8.  Vol.  XLV.  Na  1157 


orienting.  The  unfertilized  ova  become  miUcy 
and  opaque  within  twenty-four  hours. 

Stripping  these  fish  is  not  entirely  suooess- 
ful,  as  the  eggs  are  so  sticky  that  they  dump 
together  and  adhere  to  the  fingers  of  the 
operator  or  to  anything  else  they  may  touch. 
Moreover,  it  is  difficult  to  obtain  sufficient 
sperm  for  a  large  number  of  eggs  by  stripping 
the  male.  It  is  perfectly  possible,  however,  to 
obtain  a  few  eggs  from  the  female  in  this  way 
and  enough  sperm  to  enable  the  process  of 
fertilization  to  be  studied  under  the  micro- 
scope. Attempts  to  strip  should  only  be  made 
on  those  fish  which  are  actually  b^inning  to 
spawn,  when  the  eggs  will  flow  freely.  At  this 
time  there  is  little  danger  of  injuring  the  fe- 
male. It  is  usually  possible  to  determine  at 
least  twenty-four  hours  before  the  act  begins 
which  female  is  ready  to  spawn,  as  the  males 
will  follow  or  chase  her  about  the  tank. 

The  eggs  take  from  two  days  to  a  week  or 
more  to  hatch,  depending  on  the  temperature. 
The  ova  are  perfectly  transparent  and  the  de- 
veloping embryo  is  easily  visible  under  the 
binocular. 

Further  directions  for  breeding  that  may  be 
desired  can  be  found  in  the  books  of  Smith^ 
and  Wolf.*  Robbrt  T.  Hancb 

TJnivmbsitt  or  Psnnstlvania 


THE    AMERICAN    ASSOCIATION    FOR 
THE  ADVANCEMENT  OP  SCIENCE 

SECTION  M— AGRICULTURE 

On  accoimt  of  the  uxmsual  number  of  bodies 
meeting  at  New  York  during  convocation  week 
whose  field  borders  on  agricnlturey  the  Section  of 
Agriculture  held  only  a  single  session.  This  oc- 
curred Wednesday  afternoon,  December  27,  1916, 
in  Brinckerhoff  Theater,  Barnard  College,  Colum- 
bia University,  and  was  presided  over  by  Dr.  W. 
H.  Jordan,  of  the  New  York  Experiment  Station. 
In  the  absence  of  the  retiring  vice-president,  Dean 
E.  Davenport,  of  Illinois,  who  was  unable  to  reach 
the  meeting  on  account  of  delayed  train  service, 
it  was  necessary  to  dispense  with  the  vice-presiden- 

1  Smith,  Hugh  M.,  1909,  "Japanese  Goldfish," 
W.  F.  Roberts  Company,  Washington. 

a  Wolf,  Herman  T.,  1908,  ''Goldfish  Breeds  and 
Other  Aquarium  Fish,"  Innes  and  Sons,  Philadel- 
phia. 


tial  address.  This  address  was  entitled  "The  Ont- 
look  for  Agricultural  Science"  and  has  been  pub- 
lished in  this  joumaLi 

The  feature  of  the  session  wss  a  symposium  on 
"The  Adjustment  of  Science  to  Practise  in  Agri- 
culture," participated  in  by  Dr.  H.  J.  Wheeler,  of 
Boston,  Dr.  J.  G.  Lipman,  director  of  the  New 
Jersey  Experiment  Stations,  Dr.  G.  F.  Warren,  of 
the  College  of  Agriculture  at  Cornell  University, 
and  Director  B.  Youngblood,  of  the  Texas  Experi- 
ment Station.  Approaching  the  subject  from 
different  angles,  the  speakers  brought  out  the  many 
important  considerations  which  affect  the  adjust- 
ment and  determine  the  extent  of  the  appHeatioB 
of  the  teachings  of  science  in  agricultural  practise. 

Discussing  "Some  Factors  lying  between  Scien- 
tific Results  and  the  Farm,"  Dr.  Wheeler  laid 
down  the  proposition  that  true  science  is  always 
in  accord  with  the  best  practise;  there  is  no  antag- 
onism between  science  and  good  practise,  although 
political,  economic  and  other  factors  may  inter- 
vene to  modify  the  extent  to  idiich  the  findings  of 
science  are  profitable  or  directly  applioable.  The 
prosperity  of  the  farmer  is  a  prime  requisite  to  the 
application  of  science  in  his  business.  The  element 
of  risk  is  unusually  large  in  farming,  and  uncer- 
tainty as  to  the  character  of  the  season  and  the 
price  of  his  products  often  makes  the  farmer  of 
limited  means  hesitate  to  introduce  changes  sug- 
gested by  science.  A  favorable  tariff  has  in  some 
countries  been  a  large  factor  in  creating  conditions 
under  which  science  can  be  profitably  applied,  to- 
gether with  a  larger  element  of  stability  of  the 
industry. 

It  was  held  that  agriculture  must  be  stimulated 
by  political  action;  if  the  industxy  is  depressed  so 
that  the  farmers  are  not  making  money,  science  can 
not  lend  an  effective  helping  hand  to  the  art.  The 
encouragement  of  private  ownership  of  land,  the 
adjustment  of  the  farm  to  the  farmer's  capacity, 
and  adjustment  of  the  farming  system  so  as  to 
distribute  and  give  employment  to  the  labor 
throughout  the  year,  are  all  important  as  determin- 
ing factors  lying  between  knowledge  and  its  utili- 
zation on  the  farm.  The  condition  of  the  land  as, 
for  example,  the  need  of  drainage,  may  be  another 
factor  in  realizing  advantages  from  the  applieatioii 
of  scientific  principles.  Illustrations  were  drann 
from  German  agriculture  to  show  how  favorable 
conditions  have  been  a  means  of  developing  agri- 
culture and  of  putting  into  practise  the  teaching! 
of  the  experiment  stations  and  other  educationsl 
agencies.    As  an  example,  the  use  of  fertilizers  was 

1  SoiBNCX,  N.  S.,  YoL  XLY.,  p.  149. 
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eited^  wMch  represents  the  application  of  science 
in  determining  the  fertilizer  needs  and  of  educa- 
tion in  their  intelligent  use. 

Emphasis  was  laid  on  the  importance  of  the  true 
interpretation  of  science  in  practise,  and  attention 
was  called  to  some  of  the  factors  which  may  upset 
the  laboratory  results  and  conclusions  when  they 
come  to  be  applied.  Hence  broad  generalizations 
from  laboratory  experiments  under  artificial  con- 
ditions are  to  be  made  with  great  care.  It  is  nec- 
essary to  know  not  only  the  exact  conditions  under 
which  the  experiments  were  made,  but  the  modify- 
ing character  of  yarious  factors  occurring  in  na- 
ture. The  present  confidence  of  the  farmers  in 
soientifie  work  and  their  readiness  to  adopt  sug- 
gestions makes  it  highly  important  that  the  teach- 
ings be  sound  from  both  a  scientific  and  a  practical 
standpoint. 

In  regard  to  ''The  Limitations  of  Science  to 
Progress  in  Agriculture,"  Dr.  Lipman  mentioned 
first  of  all  those  inherent  in  iuTostigators,  which 
necessarily  have  the  effect  of  retarding  progress  in 
acquiring  knowledge  and  applying  it  in  the  field 
of  agriculture.  While  contending  that  science 
itoelf  knows  no  linutations,  he  agreed  that  there 
are  many  important  phases  of  agricultural  ques- 
tions which  have  as  yet  eluded  science  because  of 
the  limitation  to  human  ingenuity  and  ability  to 
discover.  Lack  of  vision  is  a  most  frequent  defi- 
ciency; the  outlook  needs  to  be  broadened  as  the 
problems  become  more  intricate  and  technical. 
There  needs  also  to  be  a  quite  thorough  understand- 
ing of  farm  problems  and  of  conditions  surround- 
ing the  industry,  so  that  the  findings  of  science 
may  be  properly  related  to  practise  and  practise 
may  thereby  be  made  scientific.  Dr.  Lipman 
strongly  urged  the  adequate  preparation  of  men 
for  research  in  this  field. 

But  apart  from  this,  the  greatest  limitation  of 
science  in  agriculture  at  present  is  in  its  applica- 
tion. This  ia  due  quite  largely  to  lack  of  educa- 
tion of  the  average  farmer.  The  man  power  is  the 
real  measure  of  efiiciency  of  production,  rather 
than  the  acre,  and  the  increase  of  this  measure 
means  more  education.  To  raise  the  level  of  pro- 
duction there  must  be  a  higher  level  of  education 
among  the  mass  of  farmers.  Economic  conditions 
constitute  another  type  of  limitation  in  this  con- 
nection. The  scientific  facts  may  be  known  be- 
yond doubt,  but  owing  to  conditions  the  employ- 
ment of  these  may  for  the  time  being  be  imprac- 
tical and  uneconomic 

Lack  of  working  capital  was  mentioned  as 
another  very  serious  limitation  to  the  application 
of  science,  which  often  hinders  raising  the  level  of 


production;  and  the  same  is  true  of  lack  of  coopera- 
tion among  producers,  because  single-handed  the 
American  farmer  is  often  not  able  to  fully  utilize 
the  findings  of  science  or  to  take  advantage  of  them 
as  he  might  if  broader  areas  and  larger  interests 
were  concerned. 

In  considering  ''Economic  Factors  affecting  the 
Application  of  Science  to  Agriculture,"  Dr.  War- 
ren maintained  that  when  the  attempt  is  made  to 
apply  the  principles  of  natural  science  to  industry 
no  method  is  scientific  that  fails  to  count  the  cost. 
Because  scientists  sometimes  fail  to  take  full  ac- 
coimt  of  the  economic  aspects  of  agricultural 
problems,  farmers  criticize  them  as  theorists,  and 
because  farmers  refuse  to  follow  their  teachings 
scientists  often  criticize  them  for  being  unprogres- 
sive.  It  was  held  that  while  there  is  opportunity 
for  improvement  in  agriculture  as  in  all  of  the 
industries,  "the  erroneous  but  well-nigh  universal 
idea  of  the  city  that  science  can  easily  double 
agricultural  production  leads  to  the  most  unfortu- 
nate public  policies." 

The  effects  of  transportation,  distance  from 
market  and  special  local  conditions,  were  consid- 
ered. Products  which  are  easily  and  cheaply 
shipped  may  be  produced  long  distances  from 
market,  while  perishable  products  and  those  that 
are  bulky  are  advantageously  produced  near 
market.  Por  this  reason  the  eastern  dairyman  is 
warranted  in  growing  his  hay  and  buying  most  of 
his  grain,  shipping  his  milk  and  butter  to  nearby 
cities.  New  York  state  is  suited  by  climate  and 
soil  to  the  growth  of  sugar  beets  and  efforts  have 
been  made  to  establish  the  industry  there,  but 
sugar  can  be  shipped  long  distances,  and  near 
market  it  can  not  compete  with  bulky  products, 
such  as  cabbages,  potatoes  and  hay.  Furthermore, 
it  is  not  enough  that  a  product  pay;  it  must  be 
part  of  the  best  paying  system.  Dr.  Warren  held 
that  the  farm  practise  of  a  region  is  usually  found 
to  be  quite  closely  adapted  to  its  economic  condi- 
tions, and  that  in  a  long-settled  agricultural  re- 
gion any  effort  to  decidedly  change  the  type  of 
farming  should  be  undertaken  only  after  careful 
study  of  all  the  factors  involved. 

Some  dangers  to  be  avoided  in  the  practical  in- 
terpretation of  experiments  on  fertilizers,  feeding 
stuffs,  etc.,  were  illustrated,  and  some  applications 
of  the  law  of  diminishing  returns  were  made  to 
broad  generalizations  from  such  experiments.  The 
law  of  supply  and  demand  also  has  an  important 
bearing  on  the  intensity  of  farm  practise;  and  it 
was  explained  that  the  "two-blade  of  grass 
theory,"  first  exploited  as  a  means  of  doubling 
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the  farmer's  profits,  kas  given  way  to  a  tendency 
toward  the  other  extreme  which  holds  that  good 
crops  are  an  injury  to  the  farmer  since  they  are 
usually  accompanied  by  lower  prices.  Both  ex- 
tremes were  declared  erroneous.  The  conclusion 
was  drawn  that  "agricultural  practise  is  the  re- 
sultant of  many  forces  acting  in  as  many  different 
directions,"  all  of  which  must  be  fully  taken  into 
account  in  prescribing  rules  for  improvement. 

In  considering  the  subject  of  "Begional  Condi- 
tions in  Determining  the  Type  of  Agricultural  In- 
quiry/' Director  Toungblood  took  for  illustration 
the  state  of  Texas,  which  is  especially  well  adapted 
to  the  purpose.  Within  the  state  the  variation  in 
rainfall  is  from  8  to  55  inches,  in  elevation  from 
sea  level  to  approximately  five  thousand  feet,  in 
temperature  from  semi-tropical  to  strictly  tem- 
perate, and  in  topography  from  flat  to  rough, 
while  the  soils  of  different  localities  are  derived 
from  various  phases  of  at  least  ten  geological 
periods.  And  apart  from  these  physical  differences 
the  general  character  of  the  agriculture,  the  dis- 
tance from  market,  and  the  intellectual  status  of 
the  people  all  have  to  be  taken  into  account  in  ad- 
justing the  agricultural  inquiry  to  the  needs  of  the 
locality. 

The  plan  in  Texas  is  adapted  to  these  diverse 
conditions  by  means  of  a  system  of  branch  experi- 
ment stations  located  in  typical  agricultural  areas 
and  closely  articulated  with  a  central  station  at  the 
agricultural  college.  In  a  sense  these  branch  sta- 
tions represent  the  industries  of  the  locality  and 
deal  largely  with  practical  questions,  the  plans  for 
the  experiments  all  being  made  with  the  advice  of 
the  experts  at  the  central  station,  where  a  strong 
scientific  basis  is  worked  out  on  which  to  rest 
them.  Director  Youngblood  laid  emphasis  on  the 
endeavor  to  educate  the  people  to  the  appreciation 
of  all  agricultural  investigation,  however  simple  or 
technical,  and  he  expressed  the  conviction  that  even 
under  the  new  and  often  transitional  conditions  in 
his  state  technical  studies  may  be  of  the  greatest 
practical  value  and  may  be  made  popular  with  the 
people. 

In  commenting  on  the  papers  in  this  symposium. 
Dr.  Jordan  drew  the  conclusion  of  the  value  of 
sound  research  and  carefully  guarded  interpreta- 
tion. He  asserted  that  the  experiment  stations 
have  been  and  are  still  putting  too  much  time  on 
mere  variables  that  hav^  no  general  significance, 
and  too  little  on  broad  fundamentals.  He  also 
called  attention  to  the  fallacy  and  unwisdom  of  at- 
tempting to  state  the  results  of  experiment  in 
terms  of  dollars  and  cents — ^measures  which  have 
no  real  permanent  or  scientific  significance. 


Dr.  L.  H.  Bailey  referred  to  the  difiSeolty  in 
interpreting  in  the  lives  of  the  people  and  in  pub- 
He  policy  the  results  of  agricultural  investigation 
and  inquiry;  and  he  mentioned  the  desirability  of 
a  large  and  powerful  organization  which  Bhoold 
bring  its  influence  to  bear  in  this  direction,  espe- 
cially in  expressing  the  voice  of  science  in  political 
matters  and  measures  of  public  policy. 

The  officers  elected  for  the  coming  year  were  as 
follows:  Vice-president,  Dr.  H.  J.  Waters,  presi- 
dent of  the  Kansas  State  Agricultural  College; 
Member  of  the  CauneH,  President  B.  A.  Pearson, 
of  the  Iowa  State  College;  Member  of  the  General 
Committee,  Dr.  J.  G.  Lipman,  of  the  New  Jeanej 
Experiment  Stations;  Member  of  the  Sectional 
Committee  (for  five  years).  Dean  A.  F.  Woods,  of 
the  College  of  Agriculture,  University  of  Minne- 
sota. 

E.  W.  Allen, 
Secretary 


SOCIETIES  AND  ACADEMIES 

ANTHROPOLOGICAL  SOCIETY  OF  WASHINGTOH 

The  606th  meeting  of  the  society  was  held  in 
the  Lecture  Boom  of  the  Carnegie  Library,  on 
February  6.  On  this  occasion  Dr.  J.  Walter 
Pewkes,  of  the  Bureau  of  American  Ethnology, 
presented  a  paper  on  "Prehistoric  Buins  of  the 
Mesa  Verde  National  Park,"  illustrated  by  lan- 
tern slides. 

Dr.  Pewkes  described  in  detail  the  uncovering 
and  repair  of  a  large  pueblo-like  building  in  the 
Mesa  Verde  Park,  near  the  ruin  known  as  Spruce- 
tree  House.  This  work  was  accomplished  by  the 
speaker  during  the  summer  of  1916.  The  struc- 
ture brought  to  light  was  113  feet  long  by  100 
feet  wide,  the  ground  plan  showing  the  existence 
of  four  circular  ceremonial  rooms  compactly  em- 
bedded in  fifty  rectangular  enclosures  which  were 
formerly  used  for  secular  purposes.  From  its  wide 
southerly  outlook  this  ruin  has  received  the  name 
of  Far  View  House.  It  is  the  first  pueblo  habita- 
tion of  this  type  ever  found  on  the  plateau. 

After  an  extended  consideration  of  the  kiva  or 
sacred  room  in  its  relation  to  pueblo  architecture 
Dr.  Pewkes  described  certain  prehistoric  kivas  of 
the  type  generally  called  towers  which  he  found  in 
a  canyon  near  Ouray,  Utah.  From  their  location 
on  top  of  inverted  cones  of  rock  these  were  called 
by  him  Mushroom  Bock  ruins.  The  shape  of  these 
inverted  cones  of  rock  bore  evidence  to  the  enor- 
mous erosion  which  has  occurred  in  this  region. 

Fbanoss  Dknsmobs, 
Secretary 
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BOTANY  AS  A  NATIONAL  ASSETS 

It  seems  timely  to  consider  the  relation 
of  botany  to  national  welfare,  when  all  the 
sciences  are  being  called  upon  to  render 
such  service  as  they  can  in  the  develop- 
ment of  national  resources,  both  material 
and  intellectual.  As  botanists  we  realize 
the  important  points  of  contact  between 
our  science  and  human  welfare,  but  the 
relation  between  the  science  of  botany  and 
these  contacts  is  not  generally  appreciated. 
I  am  not  concerned  at  present  with  our 
usefulness  so  much  as  with  our  reputa- 
tion, which  is  in  danger  of  limiting  the 
development  of  both  our  science  and  our 
service.  My  attention  has  been  called  to 
this  situation  in  two  ways. 

1.  An  increasing  number  of  students  of 
a  practical  turn  of  mind  are  being  attracted 
to  the  physical  sciences  because  such 
training  is  understood  to  connect  definitely 
with  practical  activities  of  various  kinds. 
These  sciences  are  to  be  congratulated 
upon  having  established  this  connection  in 
such  a  way  that  the  general  public  can 
see  it.  This  has  not  been  accomplished  by 
slighting  the  fundamentals,  but  by  show- 
ing that  the  fundamentals  must  underlie 
all  rational  practise.  Failure  to  establish 
this  connection  in  the  case  of  our  science 
means  that  botany  is  in  danger  of  being 
regarded  by  the  general  public,  and  by 
students  who  simply  record  public  opinion, 
as  the  least  practical  of  the  sciences.  This 
attitude  is  the  result  of  various  causes,  but 
chief  among  them  are  the  attitude  of  pro- 
fessional botanists,  and  the  fact  that  the 

1  Address  of  the  president  of  the  Botanical  So- 
eietj  of  America,  New  York,  December,  1916. 
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oonspicuous  practical  aspects  of  botany 
have  been  segregated  in  such  special  insti- 
tutions as  schools  of  agriculture,  quite  dis- 
tinct from  the  universities,  where  by  im- 
plication only  impractical  botany  is  taught. 

2.  The  recent  organization  of  the  Na- 
tional Research  Council  emphasizes  the  fact 
that  botany  must  be  recognized  as  a  na- 
tional asset  to  be  developed.  The  purpose 
of  this  council  is  to  bring  into  cooperation 
all  of  those  scientific  and  practical  activ- 
ities which  have  to  do  with  national  wel- 
fare. It  is  an  attempt  to  coordinate  the  in- 
tellectual  resources  of  the  country,  so  that 
they  may  be  increased  and  may  be  avail- 
able. Since  the  organization  of  this  coun- 
cil, I  have  been  asked  what  a  botanist 
has  to  do  with  national  welfare.  This  is 
merely  an  expression  of  what  seems  to  be  a 
general  feeling,  that  botany  is  not  a  sci- 
ence of.  human  interest,  an  impression  that 
botanists  must  correct.  This  does  not  mean 
a  revolution  in  our  work,  which  must  deal 
with  the  fundamentals,  but  we  must  not 
allow  these  fundamentals  to  remain  in  cold 
isolation,  entirely  unrelated  to  the  activ- 
ities of  life.  This  is  not  teaching  a  prac- 
tise, but  developing  a  vision.  In  my  own 
e:q>erience,  I  have  found  that  students, 
while  working  upon  the  purely  scientific 
aspects  of  plants,  respond  with  what  seems 
like  gratified  surprise  to  suggestions  that 
aU  this  underlies  the  possibility  of  a  much 
more  effective  handling  of  plants  in  supply- 
ing human  needs. 

I  wish  now  to  analyze  the  situation,  that 
we  may  have  it  before  us  clearly;  and  at 
the  same  time  to  outline  the  perspective 
that  may  change  it,  and  rehabilitate  botany 
in  public  estimation  as  the  most  important 
of  all  sciences  to  human  welfare.  In  fact, 
I  am  asking  cooperation  in  arousing  the 
public  to  a  realization  of  the  fact  that 
botany  may  be  made  one  of  the  greatest 
assets  of  a  nation. 


We  should  realize  first  how  the  present 
condition  of  scholarly  isolation  has  arisen. 
Men  who  spend  their  lives  in  universities, 
especially  the  older  ones,  are  apt  to  develop 
certain  unfortunate  peculiarities.  These 
peculiarities  may  not  make  them  less  happy 
or  less  useful  to  their  professional  students, 
but  they  diminish  the  appreciation  of  the 
community  at  large.  There  is  a  peculiar 
kind  of  isolation  that  is  bound  to  react.  It 
is  partly  the  isolation  of  a  subject  which 
seems  more  or  less  remote  from  general 
human  interests,  at  least  in  the  aspects  the 
university  investigator  is  cultivating.  As 
a  consequence,  he  feels  that  his  world  is 
quite  apart  from  that  one  in  which  the 
majority  of  men  are  living.  He  is  con- 
scious x)f  an  interest  distinct  from  their 
interests,  which  seem  to  him  therefore  rela- 
tively trivial.  This  sense  of  intellectual 
aloofness  does  not  result  in  a  feeling  of 
loneliness,  but  rather  in  a  feeling  of  supe- 
riority; unconscious  in  many  cases,  but 
often  naively  expressed. 

It  is  also  the  isolation  of  authority,  which 
comes  from  the  mastery  of  a  subject  and 
association  with  students  who  recognize 
this  mastery.  To  speak  with  authority  in 
a  subject,  to  give  the  deciding  word,  to 
meet  a  constant  succession  of  inferiors,  is 
apt  to  affect  any  man's  outlook  on  the 
world  of  practical  affairs.  Either  he  be- 
comes dogmatic  in  expression,  or  he  must 
hold  himself  in  check  with  an  effort. 

As  a  consequence,  men  engaged  in  funda- 
mental botanical  research  are  apt  to  be 
looked  upon  in  general  as  inoffensive,  but 
rather  curious  and  useless  members  of  the 
social  order.  If  an  investigator  touches 
now  and  then  upon  something  that  the 
public  regards  as  useful,  he  is  singled  out 
as  a  glaring  exception.  If  an  investigation 
lends  itself  to  announcement  in  exceedingly 
sensational  form,  as  if  it  were  uncovering 
deep  mysteries,  the  investigator  becomes  a 
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marked  man,  and  in  all  probability  he  is 
called  a  "wizard**'  The  fact  is  that  the 
great  body  of  investigators,  who  are  doing 
the  sabstantial  work  that  makes  for  scien- 
tific and  practical  progress,  are  unknown 
to  the  public.  My  thesis  is  that  what  may 
be  called  the  pure  science  of  botany  should 
be  recognized  as  underlying  all  the  effec- 
tive practical  handling  of  plants. 

For  fear  of  being  misunderstood,  I  wish 
to  define  briefiy  what  I  regard  as  the  most 
important  ideal  of  botany,  as  of  all  the  sci- 
ences. It  is  to  extend  the  boundaries  of 
knowledge,  the  goal  being  to  understand 
nature.  This  ideal  includes  no  thought  of 
making  nature  a  servant  to  mraister  to  our 
needs.  To  know  nature  simply  because  it 
is  wonderful  and  worth  knowing  is  what  it 
means.  Such  investigation  is  like  the  ex- 
ploration of  an  unknown  continent.  Every 
advance  into  the  new  territory  impresses 
us  with  the  fact  that  it  is  far  more  exten- 
sive than  we  had  dreamed.  Every  trail  is 
worth  following  because  it  means  addi- 
tional knowledge.  Some  trails  may  lead 
to  rich  farm  lands  and  gold  mines,  but  in 
exploration  these  are  only  incidents.  To 
understand  the  new  country,  all  trails  must 
be  followed  and  mapped. 

What  may  be  called  practical  botany  is 
beginning  to  realize  the  importance  of  ex- 
ploration. This  is  indicated  perhaps  most 
significantly  by  the  change  of  attitude  in 
the  scientific  work  of  the  government.  The 
Bureau  of  Plant  Industry,  for  example, 
during  the  last  few  years  has  been  adding 
notably  to  its  staff  of  scientific  explorers. 
The  reason  for  this  has  been  a  realization 
of  the  fact  that  practical  application  is 
sterile  unless  there  is  a  continuous  dis- 
covery of  something  to  apply. 

That  scientific  exploration  is  entering 
upon  an  advanced  stage  of  its  development 
is  shown  by  the  fact  that  it  is  proceeding 
in  its  method  from  analysis  to  synthesis. 


Until  recently  progress  in  botany  was 
marked  by  an  increasing  segregation  of 
subjects,  so  that  botanists  were  distributed 
into  numerous  pigeon  holes  and  labeled.  A 
man  in  one  pigeon  hole  knew  little  of  the 
work  of  his  colleagues,  and  cared  less. 
This  segregation  was  immensely  useful  in 
the  development  of  the  technique  of  bot- 
any; but  now  we  realize  the  fact  that  na- 
ture is  not  pigeon-holed,  but  is  a  great 
synthesis;  and  we  know  that  to  understand 
plants,  which  is  to  synthesize  our  results, 
all  of  our  so-called  sciences  must  focus 
upon  the  problems.  We  have  discovered 
that  to  know  plants  and  their  relations  to 
the  synthesis  we  call  nature,  we  must  know 
not  only  their  structure  and  habits,  but  also 
the  chemistry  of  the  materials  that  affect 
their  living,  the  physics  of  the  variable 
conditions  that  they  must  face,  the  geolog- 
ical record  of  their  changes;  in  short, 
botany  has  become  the  focusing  of  aU  the 
sciences  upon  the  problems  of  plants. 

In  one  sense  scientific  exploration  is  a 
luxury,  just  as  music  or  art  or  literature, 
and  must  be  recognized  as  a  response  to  a 
high  human  impulse,  the  impulse  to  know; 
but  we  must  correct  the  impression  that 
botanical  exploration  is  merely  a  luxury. 
We  have  been  minimizing  our  opportu* 
nities  for  botanical  research  by  allowing 
the  impression  to  continue  that  our  results 
hold  no  relation  to  human  welfare. 

This  impression  has  been  developed 
chiefiy  by  the  fact  that  two  aspects  of  sci- 
ence are  generally  recognized,  known  as 
''pure'*  and  ''applied.'*  There  is  little 
general  appreciation  of  the  vital  connec- 
tion between  these  two  phases  of  botany. 
Not  only  does  the  distinction  exist  in  the 
public  mind,  but  it  is  reinforced  also  by 
published  statements  from  colleges  and 
universities.  The  distinction  seems  to  be 
that  pure  science  is  of  no  material  service 
to    mankind;    and   that   applied    science 
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ministers  to  our  material  needs.  The  dis- 
tinction, therefore,  is  based  upon  material 
output.  In  other  words,  pure  science  only 
TcTiows  things,  while  applied  science  knows 
how  io  do  things.  Since  the  modem  Amer- 
ican community  believes  chiefly  in  doing 
things,  pure  science  seems  to  it  useless,  and 
the  reaction  of  this  sentiment  upon  oppor- 
tunities for  the  cultivation  of  pure  science 
is  obvious. 

I  must  confess  that  this  feeling  is  too 
often  intensified  by  those  of  us  who  are 
university  investigators.  We  believe  in 
knowing  things,  quite  apart  from  their 
usefulness;  and  therefore  we  are  in  danger 
of  regarding  applied  science  as  a  waste  of 
investigative  energy,  and  its  devotees  ap- 
pear to  be  unscientific;  very  useful,  but 
not  to  be  recognized  as  belonging  to  the 
scientific  cult,  the  cult  of  explorers. 

I  wish  now  to  outline  a  campaign  of 
education  which  should  lead  to  a  general 
appreciation  of  the  fact  that  botanical  ex- 
ploration can  be  made  our  most  important 
national  ass^t.  The  relation  between  pure 
and  applied  botany  can  be  presented  in  a 
series  of  illustrations  by  outlinuig  the 
usual  steps  that  have  been  taken  in  the 
material  service  of  botany  to  mankind. 

In  one  case  an  investigator  is  attracted 
by  a  problem.  No  thought  of  its  usefulness 
in  a  material  way  is  in  his  mind ;  he  wishes 
simply  to  make  a  contribution  to  knowl- 
edge. He  succeeds  in  solving  his  problem 
and  is  satisfied.  Later,  perhaps  many  years 
later,  some  other  scientific  man  discovers 
that  the  results  of  the  former  may  be  used 
to  revolutionize  some  empirical  practise  of 
agriculture.  The  application  is  made,  but 
the  public  hears  only  of  the  second  man, 
the  one  who  made  the  practical  applica- 
tion. Obviously,  however,  both  men  were 
of  great  material  service.  The  ratio  that 
exists  between  scientific  men  of  the  first 
type  and  those  of  the  second  is  not  known, 
but  there  is  very  great  disparity. 


In  another  case,  an  investigator  is  at- 
tracted by  a  problem  whose  solution  may 
serve  the  community.  He  succeeds  in  solv- 
ing it,  perhaps  makes  his  own  application, 
and  is  satisfied.  Later  another  scientific 
man  discovers  that  the  results  of  the  former 
may  be  used  to  revolutionize  certain  funda- 
mental conceptions  of  biological  science. 
His  statement  is  made  and  the  scientific 
world  recognizes  only  the  second  man,  the 
pure  scientist,  but  both  men  were  of  large 
scientific  service. 

It  is  evident  that  responsibility  for  the 
practical  results  of  our  science  is  to  be 
shared  by  those  engaged  in  pure  science 
and  those  engaged  in  applied  science.  The 
only  distinction,  therefore,  is  not  in  the  re- 
svlty  but  in  tiie  intent  In  fact,  the  differ- 
ence between  pure  science  and  applied  sci- 
ence in  their  practical  aspects  resolves  it- 
self into  the  difference  between  murder  and 
manslaughter;  it  lies  in  the  intention.  In 
every  end  result  of  science  that  reaches  the 
public  there  is  an  inextricable  tangle  of 
contributions.  Between  the  source  of 
energy  and  the  point  of  application  there 
may  be  much  machinery,  and  perhaps  none 
of  it  can  be  eliminated  from  the  final  esti- 
mate of  values.  And  yet  the  public  has 
been  gazing  at  the  practical  electric  light, 
and  forgettiog  the  unseen  and  therefore 
apparently  impractical  power  house. 

All  science  is  one.  Pure  science  is  often 
immensely  practical,  applied  science  is 
often  very  pure  science,  and  between  the 
two  there  is  no  dividing  line.  They  are 
like  the  end  members  of  a  long  and  inter- 
grading  series;  very  distinct  in  their  iso- 
lated and  extreme  expression,  but  com- 
pletely connected.  If  distinction  must  be 
expressed  in  terms  where  no  sharp  distinc- 
tion exists,  it  may  be  expressed  by  the  terms 
''fundamental"  and  ''superficial."  They 
are  terms  of  comparison  and  admit  of  every 
intergrade.  In  general,  a  university  de- 
voted to  research  should  be  interested  in 
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the  fundamental  things,  the  larger  truths 
that  increase  the  general  perspective  of 
knowledge,  and  may  underlie  the  possibil- 
ities of  material  progress  in  many  direc- 
tions. On  the  other  hand,  the  immediate 
material  needs  of  the  community  are  to  be 
met  by  the  superficial  things  of  science, 
the  external  touch  of  the  more  fundamental 
things.  The  series  may  move  in  either  di- 
rection, but  its  end  members  must  always 
hold  the  same  relative  positioi^  The  first 
stimulus  may  be  our  need,  and  a  superficial 
science  meets  it,  but  in  so  doing  it  may  put 
us  on  the  trail  that  leads  to  the  funda- 
mental things  of  science.  On  the  other 
hand,  the  fundamentals  may  be  gripped 
first,  and  only  later  find  some  superficial 
expression.  The  series  is  often  attacked 
first  in  some  intermediate  region,  and  prob- 
ably most  of  the  research  in  pure  science 
may  be  so  placed;  that  is,  it  is  relatively 
fundamental,  but  it  is  also  relatively  super- 
ficial. The  real  progress  of  science  is  away 
from  the  superficial  toward  the  funda- 
mental; and  the  more  fundamental  are  the 
results,  the  more  extensive  may  be  their 
superficial  expre^ion. 

In  our  campaign  of  education,  which  is 
to  develop  some  appreciation  of  the  fact 
that  botanical  exploration  is  a  great  na- 
tional asset,  concrete  illustrations  must  be 
used  to  show  that  what  people  regard  as 
applied  science,  which  seems  to  them  there- 
fore useful  and  worthy  of  support,  is  but 
a  superficial  expression  of  fundamental 
things  which  it  is  the  mission  of  pure  sci- 
ence to  discover.  In  other  words,  it  must 
be  known  that  the  most  practical  science  in 
the  long  run  is  the  most  fundamental. 

I  wish  to  illustrate  my  meaning  by  one 
concrete  example,  selected  from  many  that 
will  occur  to  any  botanist.  This  will  indi- 
cate how  we  can  make  the  contacts  between 
our  pure  science  and  the  human  welfare 
appreciated.   The  science  of  botany  has  had 


an  interesting  history.  Beginning  with  the 
investigation  of  plants  for  what  were  called 
their  ''medicinal  virtues,"  it  developed 
with  various  progressions  and  retrogres- 
sions, until  the  botanist  came  to  be  re- 
garded as  about  the  most  useless  intelligent 
member  of  society.  His  chief  concern 
seemed  to  iremove  him- so  far  from  the  gen- 
eral human  interest  that  he  was  regarded 
as  a  harmless  crank  at  best,  a  man  of  only 
ephemeral  interest.  The  most  unfortunate 
result  was  that  this  public  estimation  of 
botany  lingered  much  longer  than  it  was 
deserved;  and  consequently,  when  the 
other  sciences  had  won  public  esteem, 
either  through  their  services  or  their  ap- 
peal to  the  wonder  instinct,  botany  lagged 
behind  in  public  recognition,  and  in  most 
educational  institutions  was  the  latest  bom 
in  the  family  of  sciences ;  but  finally  it  also 
began  to  render  signal  service  and  appeal 
to  the  wonder  instinct. 

Among  the  several  phases  of  botanical 
activity,  phases  which  deal  with  the  funda- 
mentals of  plant  activity  of  all  kinds,  and 
are  directly  related  to  plant  production,  I 
wish  to  select  plant  breeding  as  a  single 
illustration.  It  is  not  my  purpose  to 
recite  the  notable  achievements  that  can  be 
g^uped  under  this  title,  for  they  are  famil- 
iar to  all  of  you.  I  wish  simply  to  use 
plant  breeding  as  a  brief  and  concrete  illus- 
tration of  my  thesis. 

The  practical  aspect  of  plant  breeding  in 
a  certain  sense  is  as  old  as  the  cultivation 
of  plants.  Long  experience  in  the  prac- 
tical handliag  of  plants  developed  a  kind 
of  knowledge  that  became  formulated  in 
empirical  practise;  that  is,  practise  whose 
meaning  was  not  understood,  but  whose  re- 
sult experience  assured.  In  general,  the 
improvement  of  old  forms  by  continuous 
selection  grew  into  a  fairly  successful 
empirical  practise. 

During  all  this  period  of  plant  improve- 
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ment  by  selection,  the  so-called  science  of 
botany  was  cultivating  a  singularly  dis- 
tant field.  In  short,  botany  was  not  prac- 
tical, and  plant  breeding  was  not  scien- 
tific. As  a  consequence,  botanists,  on  the 
one  hand,  and  agriculturists,  horticultur- 
ists, etc.,  on  the  other  hand,  were  as  distinct 
from  one  another  as  if  they  had  nothing  in 
common.  It  so  happened  that  botanists 
were  dealing  with  superficial  problems  in 
a  scientific  way,  and  plant  breeders  were 
dealing  with  the  most  fundamental  prob- 
lems in  an  empirical  way. 

As  in  any  practise,  plant  breeding  devel- 
oped now  and  then  an  unusually  successful 
practitioner,  who  made  distinct  contribu- 
tions in  the  form  of  important  results ;  but 
this  represented  no  more  of  a  real  advance 
than  does  the  fact  that  one  cook  can  sur- 
pass another  cook  in  the  art  of  making 
bread. 

What  may  be  called  the  second  period  of 
plant  breeding  was  ushered  in  when  or- 
ganic evolution  began  to  be  put  upon  an 
experimental  basis.  Plant  breeding  had 
been  practical,  but  with  no  scientific  basis; 
now  a  new  plant  breeding  was  established 
which  was  scientific,  but  with  no  practical 
motive.  The  new  motive  was  the  accumu- 
lation of  data  bearing  upon  the  problem 
of  inheritance.  As  a  by-product  of  this 
work  on  inheritance,  some  of  the  scientific 
results  have  been  applied  to  practical  plant 
breeding,  and  the  result  has  been  an  ex- 
pansion of  its  possibilities  that  may  well 
be  called  marvelous.  In  short,  practical 
plant  breeding  is  now  on  a  scientific  basis, 
and  botany  has  at  last  attacked  the  funda- 
mental problems  and  is  beginning  to  be  of 
great  practical  service. 

In  presenting  this  fleeting  glimpse  of  the 
problems  and  accomplishments  of  plant 
breeding,  I  have  attempted  to  emphasize 
the  inextricable  entanglement  of  pure  and 
applied  science.     Any  result  of  scientific 


plant  breeding,  representing  as  it  must 
additional  knowledge  of  the  processes  of 
inheritance,  may  become  of  practical  serv- 
ice ;  and  any  result  of  practical  plant  breed- 
ing, involving  as  it  does  extensive  experi- 
ments with  plants,  may  prove  to  be  of  great 
scientific  value.  They  are  mutually  stimu- 
lating, and  both  are  necessary  to  the  most 
rapid  development  of  knowledge.  This 
suggests  that  the  botanical  perspective  to 
be  developed  in  our  campaign  of  education 
might  be  stated  as  practise  based  on  sci- 
ence, and  science  that  illuminates  and  ex- 
tends practise. 

In  connection  with  the  organization  of 
the  National  Research  Council,  I  feel  that 
American  botany  is  offered  a  great  oppor- 
tunity of  which  we  should  take  advantage. 
As  a  member  of  the  council  I  wish  to  ac- 
quaint you  with  its  purpose,  00  far  as 
botany  is  concerned.  Since  the  organiza- 
tion of  the  council  was  stimulated  by  the 
desire  to  develop  a  program  of  national 
preparedness,  the  natural  first  impression 
would  be  that,  so  far  as  botany  is  concerned, 
it  is  merely  the  problem  of  more  efficient 
food  production  and  distribution.  This 
would  stamp  the  enterprise  at  once  as  a 
problem  of  practical  agriculture,  in  con- 
nection with  which  botanical  investigators 
who  are  dealing  with  the  fundamental  prob- 
lems of  plants  would  have  little  or  no  part 
Nothing  is  further  from  the  intention  of 
the  council.  The  chairman  has  recently 
outlined  the  work  of  the  council  briefly  as 
follows: 

1.  To  prepare  a  natiozuil  census  of  reaeareh, 
showing  what  laboratoriee  and  investigators  are 
available. 

2.  To  encourage  the  cooperation  of  educational 
and  research  institutions  in  working  out  problems 
of  pure  science  and  industry. 

3.  To  promote  research  in  various  branches  of 
science  in  cooperation  with  leading  national  Bden- 
tific  societies. 

4.  To  encourage  scientific  research  in  educa- 
tional institutions.     It  is  proposed,  for  inatanee. 
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that  in  each  advanced  educational  institution  there 
be  a  committee  on  research  to  promote  original  in- 
vestigations on  the  part  of  the  faculty  and  gradu- 
ate students. 

5.  To  establish  research  fellowships  in  educa- 
tional institutions,  thus  affording  qualified  work- 
ers an  opportunity  to  devote  themselves  entirely  to 
research  work. 

6»  To  secure  wherever  possible  endowments  for 
research  purposes. 

It  is  efvident  that  so  far  from  being  pri- 
marily work  in  the  practical  application  of 
what  we  know  already,  the  enterprise  is 
intended  to  be  primarily  a  stimulus  to 
fundamental  research  in  every  direction. 
It  is  not  practical  appliccUion  that  is  to  be 
stimulated  chiefly,  but  explaration,  which 
may  or  may  not  result  in  practical  appli- 
cation. It  18  felt,  for  example,  that  th^ 
more  we  know  about  the  structures  and 
activities  of  plants,  the  better  equipped  we 
shall  be  to  handle  plants  intelligently.  Our 
botanical  program,  therefore,  is  simply  to 
extend  the  boundaries  of  our  knowledge  of 
plants  as  far  as  possible.  In  pursuance  of 
this  pro-am,  at  least  two  things  are  felt 
to  be  necessary. 

In  the  first  place,  there  must  be  devel- 
oped some  scheme  of  cooperation  among  our 
botanical  establishments;  and  notably  be- 
tween the  research  establishments  and  the 
so-called  practical  establishments.  For  ex- 
ample, we  recognize  in  general  three  great 
botanical  agencies  at  work  to-day,  working 
independently,  and  in  too  great  ignorance 
of  each  other's  results.  These  agencies  are 
the  Department  of  Agriculture,  the  agri- 
cultural colleges  and  experiment  stations, 
and  the  universities.  All  of  these  agencies 
are  investigating  plants  from  various 
points  of  view,  but  they  are  not  as  mutually 
helpful,  or  even  as  mutually  stimulating 
as  they  should  be  in  the  interest  of  prog- 
ress. I  have  met  many  cases  of  men  intel- 
lectually equipped  to  work,  but  with  no 
adequate  material  or  equipment;  and  also 
even  more  eases  of  fine  equipment  and 


abundant  material,  and  no  man  trained  to 
use  them  effectively.  In  other  words,  the 
distribution  of  men  and  equipment  is  not 
as  effective  as  it  should  be. 

In  the  second  place,  there  must  be  devel- 
oped some  plan  of  supporting  research 
wherever  there  is  a  competent  investigator. 
The  movement  to  establish  research  fellow- 
ships has  begun  already,  and  as  the  value 
of  research  becomes  better  understood, 
there  is  no  reason  to  doubt  that  every  bo- 
tanical explorer  will  have  the  opportunity 
to  explore.  There  is  at  present  a  tremen- 
dous amount  of  waste  in  the  investigators 
produced  by  the  universities.  Every  year 
scores  of  young  investigators,  well  equipped 
to  continue  exploration,  are  automatically 
side-tracked  by  a  degree,  and  forced  into 
positions  where  investigation  is  killed,  or 
at  least  becomes  anemic.  The  council  pro- 
poses to  conserve  some  of  this  investigative 
ability,  and  to  give  it  a  chance  to  express 
itself.  In  short,  the  opportunity  now  pre- 
sented to  us  is  to  increase  the  opportunities 
for  botanical  research  to  such  an  extent  by 
cooperation  and  conservation  of  investiga- 
tive ability  that  the  progress  of  botany 
should  take  on  a  gre«utly  increased  mo- 
mentum. And  all  this  can  be  done  if  at  this 
psychological  moment  we  as  botanists  can 
make  it  clear  that  a  fundamental  knowledge 
of  plants  is  a  great  national  asset. 

John  M.  Coulteb 
Univirsitt  of  Chicago 


THE  COMMITTEE  OF  ONE  HUNDRED 

ON  SCIENTIFIC  RESEARCH  OF  THE 

AMERICAN  ASSOCIATION  FOR 

THE  ADVANCEMENT  OF 

SCIENCE 

REPORT  OP  THB  SUBCOlflflTTBB  ON 
ENQINBBRING 

In  view  of  the  fact  that  a  subcommittee  on 
engineering  has  only  very  recently  been  aiH 
pointed  by  the  American  Association  for  the 
Advancement  of  Science  committee  of  one 
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hundred  on  scientific  research,  no  report  con- 
cerning actions  or  accomplishment  can  be 
submitted  at  this  time.  A  few  sugg^tions 
may  be  offered,  however,  bearing  upon  the 
activities  of  an  engineering  research  com- 
mittee. 

Besearches  in  engineering  may  be  divided 
into  two  classes;  namely  (1)  those  omdertaken 
for  the  assistance  of  some  particular  indus- 
try or  manufacture,  and  (2)  those  undertaken 
for  the  advancement  of  technical  knowledge 
or  applied  science.  Industrial  researches  are 
numerous,  and  have  a  great  history;  but  very 
little  literature.  They  also  have  a  great 
range  of  character  and  intensiveness,  say  from 
overcoming,  in  a  few  minutes,  certain  little 
mechanical  difficulties  in  the  behavior  of  a 
machine,  to  scientific  investigations  pursued 
systematically  for  years,  perhaps  with  a  staff 
of  trained  technicians,  say  for  the  purpose  of 
developing  some  important  industrial  process. 
The  amount  of  industrial  research  going  on  in 
the  coimtry  is,  in  the  aggregate,  very  great, 
and  is  likely  to  increase  as  time  goes  on  and 
industries  further  specialize.  Many  of  these 
problems  of  industrial  research  fall  within  the 
professional  province  of  consulting  engineer- 
ing, and  indeed  few  new  large  engineering 
undertakings  can  be  met  without  involving 
some  new  industrial  research.  The  character- 
istic quality  of  industrial  research  is  that  it 
does  not  find  direct  or  immediate  publication. 
Probably  much  of  it  is  eventually  published 
either  in  the  form  of  engineering  data  or  in 
patent  specifications;  but  the  competition  be- 
tween branches  of  industry  almost  inevitably 
demands  that  the  scientific  or  technical  under- 
lying progress  should  be  protected.  The  in- 
dustrial value  of  successful  researches  may  be 
so  great  that  their  nondisclosure  is  a  first 
consideration  in  reward  of  the  necessary  labor 
and  expense.  The  hope  and  justification  of 
industrial  research  is  that  it  may,  and  often 
does,  pay  for  itself.  In  many  instances  it  has 
paid  most  handsomely. 

On  the  other  hand,  the  second  type  of  re- 
search, t.  e.,  engineering  researches  or  re- 
searches for  engineering  development  may 
also  cover  a  great  range  of  quality  and  inten- 


siveness from  say  brief  tests  of  the  perform- 
ance of  some  machine,  to  elaborate  investiga- 
tions in  mathematics,  physics,  chemistry  or 
economics.  Such  engineering  researches  may 
either  be  intensely  practical  on  the  one  hand; 
or  they  may  be  outside  of  the  immediate  fields 
of  scientific  application,  and  differ  in  no  evi- 
dent way  from  so-called  pure  scientific  en- 
quiry, paving  and  prospecting  the  ways  for 
future  use  in  engineering.  The  characteristic 
quality  of  these  engineering  researches  is 
that  in-so-far  as  they  are  successful  they  tend 
to  find  direct  and  immediate  publication,  and 
so  to  become  available,  for  the  use  of  all  con- 
cerned. 

It  is  evident  that  engineering  technologrical 
researches  may  be  of  great  value  to  a  country 
or  to  industries ;  but  that  thoy  inherently  lack 
'Belf -support.  Any  laboratory  engaged  in  re- 
searches, the  successful  results  of  which  are 
to  be  published,  can  only  expect  to  be  sup- 
ported either  by  national  institutions,  by  firi^» 
or  by  benevolent  endowment.  For  this  reason, 
although  industrial  researches  are  numerous 
and  widespread,  engineering  researches  are 
mainly  restricted  to  universities,  technical 
collies  and  government  laboratories. 

It  would  seem  to  be  desirable  that  the  labo- 
ratories in  which  engineering  researches  are 
carried  on  should  all  be  brought  into  some 
cooi>erative  association,  not  only  for  mutual 
benefit,  but  also  for  the  benefit  of  engineering, 
and  of  the  country  at  large,  through  engineer- 
ing.  It  is  desirable  that  each  and  every  tech- 
nological laboratory  should  develop  a  specialty 
or  a  group  of  specialties.  The  tendency  in 
the  past  has  been  for  essentially  the  same 
course  of  engineering  studies  to  be  pursued  in 
the  technical  colleges,  and  in  natural  con- 
formity therewith,  the  laboratory  investiga- 
tions have  been  more  or  less  of  the  same  type. 
In  order,  therefore,  to  develop  greater  advan- 
tages from  cooperative  effort,  such  specialties 
as  happen  to  develop  in  the  researches  of  tech- 
nological laboratories  should  be  fostered  and 
encouraged,  so  long  as  freedom  of  individual 
action  is  not  restricted. 

The  encouragement  of  specializing  in  engi- 
neering researches,  for  the  greater  good  of 
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the  country  and  of  the  world,  can  b^  effected 
by  the  Association  for  the  Advancement  of 
Science  through  the  recognition  of  such  spe- 
cialization as  spontaneously  occurs,  through 
grants  for  the  solution  of  particular  problems, 
and  through  assistance  in  finding  adequate 
publication  for  the  results  that  may  be  obtained 
from  engineering  researches. 

A.  E.  Ejsnnelly 
GAMBRmes,  Mass. 


REPORT  OF  THE  SUBCOMMITTEE  ON 
PATHOLOGY 

The  Committee  on  Kesearch  in  Pathology 
recommends : 

1.  Nature  of  Work  to  Be  Aided. — ^In  the 
awarding  of  grants  that  preference  be  given 
to  problems  of  etiology,  immunity,  functional 
pathology  and  chemical  pathology,  as  repre- 
senting the  most  profitable  lines  of  investiga- 
tion at  present. 

2.  Laboratories  or  Individuals  to  Be  Aided, 
— It  is  believed  advisable  to  give  grants  pref- 
erably to  laboratories  presided  over  by  a 
director  of  known  training  and  ability  in  in- 
vestigation, the  funds  of  which  are  insufficient 
to  meet  the  needs  for  special  studies.  This 
does  not  necessarily  rule  out  an  exceptional 
man  in  a  laboratory  indifferently  manned, 
but  it  must  be  remembered,  as  a  general 
proposition,  that  laboratories  which  need  the 
money  most  are,  on  account  of  poor  equip- 
ment and  the  lack  of  adequate  staff,  least  pre- 
pared to  use  it  to  advantage.  The  best  policy 
is  to  give  where  most  can  be  accomplished  and 
not  where  money  is  most  needed. 

It  is  undesirable  to  give  money  solely  to  en- 
courage research  in  a  general  way  by  younger 
men  under  direction  of  the  laboratory  head. 
The  aid  should  be  for  a  definite  problem  of 
recognized  importance  and  should  be  prefer- 
ably to  men  of  wide  experience  as  investi- 
gators, and  as  far  as  possible  to  heads  of  de- 
partments, who  will  take  an  active  part  in 
the  work,  aided  perhaps  by  their  assistants. 

In  addition  to  departments  of  pathology, 
those  of  bacteriology,  protozoology  and  immu- 
nology, or  clinical  medicine  possessing  well- 
equipped  laboratories  for  investigation  along 
any  of  the  lines  before  mentioned  shall  be 


considered  as  conducting  research  in  pathol- 
ogy and  eligible  for  grants.  The  sole  condi* 
tions  for  the  award  of  a  grant  should  be  (1) 
The  formulation  of  a  suitable  problem;  (2) 
the  proposal  of  definite  methods  for  its  solu- 
tion; (3)  the  possession  of  facilities  adequate 
for  the  successful  prosecution  of  the  pro- 
jected investigation. 

3.  Amount  of  Chants. — ^In  view  of  the  posi- 
tion taken  in  Section  2  it  is  recommended 
that  grants  of  relatively  large  sums  (several 
hundred  dollars)  be  given  to  a  few  labora- 
tories rather  than  smaller  sums  scattered  more 
widely.  These  larger  sums  would  ensure,  pre- 
sumably, an  adequate  return  and  would  offer 
a  greater  incentive  to  concentrated  work  on 
important  problems. 

4.  Cooperation. — ^It  is  considered  desirable 
for  the  committee  to  keep  in  touch  with  other 
organizations,  as  the  Bockefeller  Institute  for 
Medical  Research  and  the  Eesearch  Com- 
mittee of  the  American  Medical  Association, 
offering  grants  for  research  in  medicine  in 
order  (a)  to  avoid  duplication  of  grants,  (b) 
to  exchange  lists  of  applicants,  (c)  to  profit 
by  the  experience  of  these  organizations. 

5.  Publicity. — ^It  is  considered  inadvisable 
to  issue  a  general  request  for  applications. 
The  publication  in  Soibncb  and  the  Journal 
of  the  American  Medical  Association  of  the 
report  of  the  committee  should  place  the 
matter  before  the  proper  audience  and  lead  to 
requests  from  individuals,  presumably  heads 
of  departments  most  interested  in  such  aid 
and  best  prepared  to  take  advantage  of  it 

Theodore  C.  Janewat, 
Eugene  L.  Opie, 
H.  OiDEON  Wells 
EiOHABD  M.  Pearoe  (chairman). 
University  of  Pennsylvania, 

Philadelphia,  Pa. 
Peyton  Ecus  (secretary), 

Eockefeller  Institute, 
New  York  City 


REPORT  OF  THE  SUBCOMMITTEE  ON 
MATHEMATICS 

Ik  view  of  the  proposed  plan  to  form  re- 
search committees  with  the  direct  coopera- 
tion of  various  scientific  organizations^  the 
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subcommittee  on  mathematics  decided  not  to 
attempt  to  present  a  formal  report  at  this 
time.  I  desire,  howeyer,  to  take  advantage 
of  this  opportunity  to  emphasize  the  fact  that 
mathematical  research  is  probably  no  less  de- 
pendent upon  financial  support  than  research 
in  the  other  scientific  subjects. 

It  is  true  that  the  mathematical  investi- 
gator seldom  needs  costly  equipment  beyond 
good  library  facilities,  but  what  he  gains  in 
this  direction  he  loses  as  a  result  of  the  fact 
that  his  most  important  discoveries  frequently 
require  very  extensive  development  before 
they  are  fully  appreciated  even  by  the  mathe- 
matical public.  In  some  scientific  fields  dis- 
coveries of  the  greatest  popular  interest  can  be 
announced  effectively  in  a  few  words,  and 
hence  the  publications  necessary  to  meet  the 
direct  needs  of  the  investigator  in  these  fields 
are  comparatively  inexpensive. 

The  lack  of  f imds  for  the  publication  of  ex- 
tensive mathematical  treatises  and  memoirs 
has  had  very  baneful  consequences.  In  the 
case  of  treatises  on  modem  subjects  the  scien- 
tific value  often  increases  much  more  rapidly 
than  the  size  of  the  treatise.  If  an  author 
who  is  perfectly  competent  to  prepare  a  trea- 
tise of  six  hundred  pages  on  such  a  subject  is 
compelled  to  limit  himself  to  four  hundred 
pages,  he  usually  finds  it  necessary  to  omit 
the  developments  which  are  most  original  and 
which  would  reflect  most  honor  on  the  author 
and  on  the  country  in  which  the  work  is  pub- 
lished. 

The  intrinsic  scientific  value  of  mathemat- 
ical memoirs  is  usually  not  very  seriously  af- 
fected by  brevity  in  presentation.  On  the 
other  hand,  this  brevity  tends  to  reduce  the 
immediate  influence  of  these  memoirs,  since  it 
increases  enormously  the  difficulties  met  by 
those  who  try  to  master  them.  The  mathe- 
matical reader  is  often  compelled  to  waste 
much  time  in  trying  to  decipher  what  the 
author  could  have  exhibited  clearly  if  he  had 
had  a  few  more  page^  at  his  command.  As 
compared  with  European  publications  Amer- 
ican mathematical  literature  includes  a  com- 
paratively small  number  of  extensive  memoirs. 

The  most  expensive  element  tending  to  im- 


prove research  conditions  is  the  providing  of 
sufficient  free  time  for  the  investigator.  In 
this  respect  mathematics  does  not  present  & 
problem  which  differs  mat^ally  from  that 
presented  by  other  subjects,  unless  it  is  aa- 
simied  that  the  very  abstract  nature  of  his 
subject  makes  it  unusually  difficult  for  the 
mathematician  to  utilize  odd  moments.  At 
any  rate,  I  hope  I  have  succeeded  in  making 
clear  that  American  mathematical  research 
could  be  greatly  improved  by  more  liberal 
financial  support,  and  I  presume  the  impor- 
tance of  mathematical  developments  needs  no 
emphasis  before  a  body  of  scientists. 

O.  A.  Miller, 
Chairman 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  J.  H.  Long,  dean  of  the  school  of  phar- 
macy and  professor  of  chemistry  at  North- 
western University,  has  been  elected  presi- 
dent of  the  Chicago  Institute  of  Medicine  for 
the  year  1917. 

The  Koyal  G^graphical  Society  of  London 
has  elected  Dr.  Charles  Doolittle  Waloott, 
secretary  of  the  Smithsonian  Institution,  a 
corresponding  member. 

Dr.  J.  J.  K.  Macleod,  professor  of  physiol- 
ogy, school  of  medicine.  Western  Beserve  Uni- 
versity, has  been  granted  leave  of  absence  to 
act  as  professor  of  physiology  in  McGill  Uni- 
versity, Montreal,  during  the  months  of  Feb- 
ruary and  March. 

Professor  Waldemar  Lindgrbn,  of  the 
Massachusetts  Institute  of  Technology,  has 
gone  to  Chile  in  connection  with  geological 
work  on  some  of  the  copper  properties. 

The  honor  of  knighthood  has  been  conferred 
on  Professor  Jagadish  Chandra  Bose,  of  Cal- 
cutta, known  for  his  work  in  physics  and 
physiology. 

Professor  A.  N.  WnrrEHEAD  has  been  elected 
president  of  the  British  Mathematical  Society. 

Major  P.  A.  MaoMahon  has  be^i  dected 
president  of  the  Boyal  Astronomical  Society 
in  succession  to  Dr.  B.  A.  Sampson. 

Dr.  Smith  Ely  Jelliffe,  of  New  York  City, 
has  been  appointed  editor  of  the  New  Tarh 
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Medical  Journal  to  fill  the  vacancy  caused  by 
the  death  of  Dr.  Claude  L.  Wheeler.  Dr. 
Jelliffe  was  editor  for  several  years  of  the 
Medical  News  before  that  periodical  was  dis- 
continued, and  is  now  managing  editor  of  the 
Journal  of  Nervous  and  Mental  Disease. 

Db.  Mart  Oage  Dat,  a  sister  of  Professor 
S.  H.  Oage,  of  Cornell  University,  is  leaving 
Kingston,  N.  Y.,  to  make  her  home  with  her 
brother  in  Ithaca  and  devote  her  time  to  re- 
searches in  biology.  During  the  last  twenty 
years  she  has  practisecl  medicine  in  Kingston. 

Mr.  F.  E.  Kbmpton,  assistant  in  the  depart- 
ment of  botany  at  the  University  of  Illinois, 
has  been  grranted  leave  of  absence  to  take  up 
the  work  of  a  plant  disease  survey  for  the  St. 
Louis  Smelting  and  Befining  Company  in  the 
vicinity  of  their  plant  at  CoUinsville,  111. 

Thb  Arkansas  Academy  of  Sciences  was 
formally  organized  on  January  11  at  a  ban- 
quet held  at  Litde  Rock  for  that  purpose. 
Officers  for  the  ensuing  year  are  Charles 
Brookover,  president;  Morgan  Smith,  vice- 
president;  Dewell  Cann,  Jr.,  secretary;  Her- 
bert A.  Heagn^,  treasurer;  Troy  W.  Lewis, 
permanent  secretary.  The  meeting  for  1917 
will  be  held  at  Little  Hock  on  October  12 
and  18.  We  are  requested  to  state  that  the 
Arkansas  Academy  of  Sciences  desires  to 
affiliate  with  other  scientific  societies. 

Thb  following  awards  of  the  Society  of 
Engineers  (incorporated)  were  presented  on 
Fd>ruary  6:  The  president's  gold  medal  to 
Professor  C.  G.  Cullis  for  his  paper  on  ^  The 
Mineral  Besouroes  of  the  British  Empire  as 
regards  the  Production  of  Non-Ferrous  Indus- 
trial Metals  ";  the  Bessemer  Premium  to  Pro- 
fessor W.  G.  Peamsides  for  his  paper  on  **  The 
Mineral  Eequirements  of  the  British  Iron  and 
Steel  Industries";  the  Bemays  Premium  to 
Professor  J.  A.  Fleming  for  his  paper  on 
^Engineering  and  Scientific  Besearch";  the 
Nursey  Premium  to  Mr.  J.  £.  Lister  for  his 
paper  on  '^Modern  Coal  and  Coke  Handling 
Machinery  as  used  in  the  Manufacture  of 
Gas";  and  the  Society's  Premium  to  Mr. 
Ewart  S.  Andrews  for  his  paper  on  ''The 
Design  of  Continuous  Beams." 


A  COMMITTEE  of  the  Cornell  Society  of  Civil 
Engineers  is  receiving  contributions  to  a  fund 
for  a  testimonial  to  Professor  Irving  Porter 
Church.  A  part  of  the  f imd  will  be  expended 
for  a  portrait  of  Professor  Church  to  be  pre- 
sented to  the  university.  The  remainder  will 
be  used  for  a  gift  to  the  university  in  his 
honor. 

An  oil  portrait  of  Professor  O.  T.  Bloch, 
according  to  the  Journal  of  the  American 
Medical  Association,  was  hung  recently  with 
appropriate  ceremonies  in  the  hall  of  the  Sur- 
gical Academy  at  Copenhagen,  in  preparation 
for  his  approaching  seventieth  birthday.  The 
surplus  left  from  the  subscriptions  for  the  por- 
trait was  presented  to  him,  and  he  turned  it 
over  to  the  building  fund  of  the  medical  soci- 
ety. He  was  for  a  long  time  on  the  editorial 
staff  of  the  Hospitalstidende  and  has  pub- 
lished numerous  works  in  this  and  in  Scandi- 
navian, British  and  French  surgical  journals. 
He  has  also  published  several  books,  including 
one  on  the  history  of  treatment  of  wounds 
from  the  earliest  to  modem  times. 

Dr.  Martin  H.  Fischer  and  Joseph  Eichbeig, 
professors  of  physiology,  University  of  Cincin- 
nati, and  Dr.  Ludvig  Hektoen,  head  of  the  de- 
partment of  pathology.  University  of  Chicago, 
have  been  elected  Cutter  lecturers  on  preven- 
tive medicine  and  hygiene  at  Harvard  TTniver* 
sity  for  the  academic  year  1916-17. 

Dr.  a.  Hott  Taylor,  head  of  the  depart- 
ment of  physics  of  the  University  of  North 
Dakota,  has  given  a  series  of  two  lectures  at 
Northwestern  University  and  the  Chicago 
Academy  of  Science  on  '*  Recent  Advances  in 
Eadio  Communication"  with  demonstrations 
of  wireless  telephony  and  telegraphy.  Radio 
sigrnals  were  amplified  so  as  to  be  audible  to  an 
audience  of  several  hundred  and  a  musical 
concert  was  received  by  wireless  telephone 
from  a  station  some  eight  miles  distant. 

Mr.  Jonathan  Hutohinson  gave  the  Hunter- 
ian  lecture  before  the  Royal  College  of  Sur- 
geons of  England  on  February  12  on  **  Dupuy- 
tren's  Life  and  Surgical  Works." 

Arnold  Yalbntinb  Stubenrauch,  professor 
of  pomology  in  the  University  of  California, 


236 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1158 


died  at  his  home  in  Berkeley  on  February  12, 
1917.  A  graduate  of  the  University  of  Cali- 
fornia of  1899,  Professor  Stubenrauch  was  for 
ten  years  in  the  U.  S.  Department  of  Agricul- 
ture, resigning  in  1914  his  position  as  pomol- 
ogist  in  charge  of  field  investigations  to  re- 
turn to  service  in  the  University  of  California. 
He  was  the  first  man  to  demonstrate  that  dates 
could  be  grown  with  commercial  success  in  the 
Imperial  Valley,  on  the  desert  in  southern 
California;  in  association  with  G.  Harold 
Powell  he  developed  the  pre-oooling  method, 
which  has  greatly  contributed  to  success  in  the 
shipping  of  fruit  from  California;  he  demon- 
strated that  California  grrapes  could  be  kept 
safely  in  cold  storage  for  months  if  packed  in 
redwood  sawdust.  He  was  of  unusual  power 
as  a  teacher  and  a  stimulator  of  scientific  ac- 
tivity. 

Dr.  C.  V.  Burton,  known  for  his  contribu- 
tions to  experimental  and  theoretical  physics, 
died  on  February  8,  owing  to  an  accident  at  a 
British  aircraft  factory. 

The  death  in  Paris  is  announced  of  Dr. 
Jides  Dejerine,  a  member  of  the  Paris  Acad- 
emy of  Medicine  and  well  known  as  a  neurol- 
ogist, at  the  age  of  sixty-eight  years. 

A.  Pappenheim,  privat-docent  at  the  Uni- 
versity of  Berlin,  noted  for  his  work  on  the 
morphology  of  the  blood  and  the  blood  diseases, 
editor  of  the  Folia  hcBmatologica,  and  the  au- 
thor of  a  work  on  the  chemistry  of  dyestufis, 
recently  succumbed  to  typhus  acquired  in  his 
professional  work. 

It  is  stated  in  the  Experiment  Station 
Record  that  plans  have  been  approved  by  the 
building  committee  for  the  new  agnricultural 
building  at  the  Maryland  College  for  which 
$175,000  was  appropriated  by  the  last  legisla- 
ture. A  three-story  and  basement  structure, 
with  a  front  wing  200  by  68  feet,  connected  by 
an  enclosed  bridge  with  an  auditorium  seating 
about  1,000  people,  and  this  in  turn  connected 
with  a  rear  wing  of  the  same  dimensions  as  the 
front,  is  contemplated.  The  front  wing  is  to 
be  used  for  offices  and  classrooms  and  the  rear 
wing  for  stock  judging  and  exhibitions  and  ex- 
perimental work.  It  is  hoped  that  the  struc- 
ture will  be  ready  for  use  next  fall. 


Acxx>RDiNQ  to  the  Journal  of  the  American 
Medical  Association,  Dr.  Raymond  Tripier,  of 
the  School  of  Medicine,  Lyons,  whose  death 
was  annoimced  in  December,  bequeathed  to  the 
University  of  Lyons  200,000  francs  for  the  en- 
couragement of  special  work  in  operative  medi- 
cine and  pathologic  anatomy.  He  also  be- 
queathed to  the  city  of  Lyons  the  sum  of  200,- 
000  francs,  the  annual  interest  of  which  will 
I)ermit  the  acquisition  of  a  work  of  art  every 
five  yearsi 

The  Liebig  Scholarship  Society  of  (Jermany 
has  recently  been  formed,  with  a  capital  of  up- 
wards of  a  million  marks  from  German  indus- 
tries, for  the  purpose  of  assisting  young  Ger- 
man chemistry  students  to  proceed  with  their 
studies,  after  their  examinations,  by  working 
as  assistants  in  the  technical  high  schools. 

There  has  been  organized  at  the  University 
of  North  Carolina  a  mathematical  club  whose 
members  are  drawn  from  the  instructors  and 
graduate  students  of  the  mathematical  and 
allied  departments.  The  following  officers  have 
been  elected:  Wm.  Cain,  president;  Archibald 
Henderson,  vice-president;  J.  W.  Larley,  Jr., 
secretary. 

The  third  annual  meeting  of  Entomological 
Workers  of  Ohio  was  held  at  Ohio  State  Uni- 
versity on  February  2,  with  thirty  members  in 
attendance.  The  program  consisted  of  reviews 
of  projects  and  reports  on  investigations  of 
members  of  the  Ohio  Experiment  Station,  the 
State  Division  of  Orchard  and  Nursery  Inspec- 
tion and  the  department  of  entomology  of  the 
imiversily. 

The  council  of  the  British  Association  of 
Chambers  of  Commerce  is,  as  we  learn  from 
foreign  exchanges,  considering  draft  bills 
designed  to  carry  out  reforms  in  our  systems 
of  weights  and  measures  and  of  coinage,  and 
should  the  council  approve  of  them  th^y  will 
be  submitted  to  the  Chambers  of  Commerce 
throughout  the  country.  1£  there  proves  to  be 
general  agreement  the  association's  bill  will 
be  introduced  into  Parliament.  It  is  probable 
that  a  bill  for  establishing  a  decimal  coinage 
will  have  first  attention,  the  bill  for  introduc- 
ing metric  weights  and  measures  not  being 
pressed  until  the  country  has  grown  accus- 
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tomed  to  a  decimal  coinage.  It  is  suggested 
that  the  simplest  means  of  making  the  change 
would  be  the  adoption  of  the  present  florin, 
which  is  the  tenth  part  of  a  sovereign,  as  the 
imit  The  existing  farthing  would  be  replaced 
by  a  "  cent/'  equal  to  the  hundredth  part  of  a 
florin,  instead  of  a  ninety-sixth  part  as  now. 
Sir  Edward  Holden,  at  the  meeting  on  Jan- 
uary 26  of  the  London  City  and  Midland  Bank, 
of  which  he  is  chairman,  expressed  himself 
strongly  in  favor  of  the  adoption  by  Great 
Britain  of  the  metric  system. 

A  PRESS  bulletin  of  the  Geological  Survey 
calls  attention  to  the  fact  that  the  press  dis- 
patches describing  the  latest  eruptions  of  Las- 
sen Peak  show  a  continued  tendency  to  refer 
to  the  volcano  as  Mount  Lassen.    Perhaps  it  is 
thought  that  the  name  should  correspond  with 
those  of  some  other  famous  peaks  of  the  Cas- 
cade Bange,  such  as  Mount  Shasta  or  Mount 
Bainier.    But  Lassen  Peak,  as  the  most  active 
and  interesting  volcano  in  the  United  States, 
is  especially  entitled  to  be  called  by  its  own 
name,  and  acts  of  Congress  and  Presidential 
proclamations  in  creating  and  recognizing  the 
Lassen  Peak  National  Forest  and  Lassen  Peak 
National  Monument  have  given  the  name  Las- 
sen Peak  a  status  of  high  rank  in  the  geologic 
annals  of  the  Cascade  Banga    The  area  has 
recently  been  set  apart  as  the  Lassen  Volcanic 
National  Park.    The  name  Lassen  Peak,  ac- 
cording to  the  United  States  Geological  Sur- 
vey* Department  of  the  Interior,  is  the  only 
authorized  form  on  maps,  reports  and  gazet- 
teers from  the  Whitney  Geological  Survey  of 
California,  in  1865,  to  the  geomorphic  map  of 
California  and  Nevada  published  by  the  Earth- 
quake Investigation  Commission,  as  well  as  on 
the  latest  map  issued  by  the  Forest  Service. 
Peter  Lassen,  the  sturdy  pioneer  who  guided 
many  an  early  settler  to  the  sunny  lands  of  the 
Sacramento,  lies  buried  in  a  lonely  grave  in 
Lassen  County*     A  small,  crumbling  monu- 
ment thirty  miles  from  the  peak  marks  his 
final  resting  place,  but  his  greater  and  more 
enduring  monuments  are  the  county  and  peak 
named  in  his  honor  by  a  grateful  people.    The 
snow-capped  Lassen  Peak  has  piloted  many 
an  inmiigrant  to  the  mountain  pass.    In  the 


early  days  of  the  Pacific  Bailroad  surveys  some 
pious  monk  called  the  peak  St.  Joseph's  Moun- 
tain, but  the  names  Lassen's  Peak  and  Las- 
sen's Butte  soon  came  into  general  use.  Wbit- 
n^  has  shown  the  inappropriateness  of  the 
French  term  butte,  which,  translated  exactly, 
means  knoll.  As  Lassen  never  owned  the 
mountain,  in  later  years  the  possessive  form 
of  the  name  was  dropped,  and  to  correct  an 
illicit  tendency  to  wander  from  wellrestablished 
usage  the  United  States  Geogrraphic  Board,  in 
its  decision  of  October  9,  1916,  officially  recog- 
nized the  fact  that  the  name  of  the  mountain 
was  Lassen  Peak,  not  Mount  Lassen. 

Thb  United  States  Civil  Service  Commission 
announces  an  examination  for  expert  electrical 
and  mechanical  aid,  to  fill  a  vacancy  in  this 
position  at  $12.48  per  diem,  in  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  and  vacancies  as  they  may  occur 
in  positions  requiring  similar  qualifications. 
The  duties  of  this  i)osition  cover  the  expert 
maintenance  and  supervision  of  the  operation 
of  all  navy-yard  power  plants,  embracing  the 
economical  production,  distribution  and  utili- 
zation of  electric  power  for  manufacturing, 
pumping  dry  docks,  charging  submarines,  and 
tral  heating,  and  production  and  distribution  of 
for  manufacturing;  steam  for  power  and  cen- 
tral heating,  and  production  and  distribution  of 
hydraulic  power;  also  investigations  of  power- 
plant  operating  conditions,  tests  of  plants  and 
equipment,  and  efficiency  engineering  work  in 
connection  with  improvement  of  operating  con- 
ditions and  instruction  of  plant  operatives  to 
obtain  economical  operating  results.    Compet- 
itors will  not  be  assembled  for  examination, 
but    will   be    rated   on   technical    education, 
experience  and  fitness.    Graduation  with  a  de- 
gree of  mechanical  engineer  or  electrical  engi- 
neer from  a  collie  or  university  of  recognized 
standing,  and  at  least  ten  years'  subsequent 
experience  in  responsible  charge  of  the  design, 
installation  and  operation  of  central  x)ower 
plants  and  distribution  systems  for  light,  heat 
and  power,  with  executive  experience  in  han- 
dling successfully  large  numbers  of  power-plant 
employees,  are  prerequisites  for  consideration 
for  this  position. 
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A  LETTER  received  at  the  Harvard  College 
Observatory  from  Professor  Henry  Norris 
Russell,  director  of  the  Princeton  University 
Observatory,  contains  the  following  prelimi- 
nary values  of  the  parallax  of  the  star  of  large 
proper  motion  in  Ophiuchus  which  have  been 
determined  by  him  from  micrometric  observa- 
tions commimicated  by  Professor  Barnard. 
From  the  difiPerences  of  the  distances  of  stars 
a  and  k,  a  solution  in  which  the  proper  motion 
is  eliminated  in  the  usual  manner  g^ives  a 
parallax  of  0''.69  db  (/'.06.  Measures  of  posi- 
tives made  from  the  plates  of  1894  and  1904, 
when  compared  with  the  measures  of  1916,  give 
a  proper  motion  of  10^^38  toward  355^.8.  As- 
suming this  proper  motion,  the  distance  meas- 
ures of  the  stars  a,  c  and  k  give  parallaxes  of 
0".85,  0".53  and  0".66,  and  the  measures  of 
position  angle  a  mean  parallax  of  O^'.TS.  The 
mean  of  these  determinations  is  0'^70  db  0'^05. 
The  absolute  mag^nitude  of  this  star  on  Kap- 
teyn's  scale  is  13.6,  and  its  real  brightness  is 
less  than  one  three-thousandth  that  of  the  sun, 
making  it  the  faintest  star  db  far  known. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  University  of  Oalifomia  has  received 
through  the  death  of  Mrs.  Elizabeth  Josselyn 
Boalt  an  endowment  of  $200,000  for  the 
maintenance  of  professorships  in  law. 

At  a  meeting  of  the  governors  of  the  South 
Wales  University  OoUege,  called  to  consider 
proposals  for  providing  better  science  teach- 
ing after  the  war,  it  was  reported  that  Sir  W. 
J.  Tatem  had  promised  to  provide  a  chCT[iical 
laboratory  which  would  cost  at  least  £25,000, 
and  that  other  promises  included  1,000  guineas 
from  the  late  Mr.  Beaumont  Thomas,  1,000 
guineas  from  Mr.  Dan  Radcliffe,  1,000  guineas 
from  Mr.  J.  Herbert  Cory,  M.P.,  1,000  guineas 
from  Mr.  W.  Beyron,  and  2,000  guineas  each 
from  Mr.  Morgan  Wakely  and  Mr.  Percy 
Miles. 

Having  decided  to  open  its  courses  to  women 
as  soon  as  proi)er  facilities  can  be  provided, 
the  college  of  physicians  and  surgeons,  Colum- 
bia University,  is  now  appealing  for  imme- 
diate contributions  of  $50,000^  so  that  these 


facilities  may  be  secured  and  women  admitted 
to  the  school  next  September.  It  is  proposed 
to  erect  a  small  addition  to  the  present  collie 
buildings,  sufficient  to  provide  for  the  women 
students,  until  such  time  as  new  quarters  are 
provided  for  the  entire  college. 

On  February  23  the  regents  of  the  Univer- 
sity of  Michigan  adopted  a  resolution  confirm- 
ing the  union  with  the  University  of  De- 
troit collie  of  medicine  and  surgery.  The 
terms  of  the  merger  are  that  the  latter  shall 
turn  over  its  charter,  real  estate,  equipment 
and  hospital  privileges  to  the  university  and 
that  a  fund  of  a  million  dollars  will  be  raised 
for  the  development  by  the  university  of  a 
graduate  school  of  medicine  in  Detroit. 

Dr.  Theodore  Ltman  and  Dr.  George  W. 
Pierce  have  been  promoted  to  professorships  of 
physics  at  Harvard  University. 

Dr.  Oeorge  B.  Pegram,  professor  of  physics 
at  Columbia  University,  has  been  appointed 
to  be  dean  of  the  school  of  applied  science  to 
succeed  Frederick  A.  Goetze,  who  is  now  treas- 
urer of  the  university. 

Professor  Baymond  C.  Osburn,  professor 
of  biology  at  the  Connecticut  College,  New 
London,  Connecticut^  has  been  elected  head  of 
the  department  of  zoology  and  entomology  of 
the  Ohio  State  University,  his  appointment 
to  take  effect  July  1.  He  will  assume  the 
duties  carried  for  the  last  nineteen  years  by 
Professor  Herbert  Osbom,  who  was  last  year 
elected  research  professor  and  who  will  here- 
after give  his  entire  time  to  research  work,  in- 
cluding the  direction  of  research  by  graduate 
students,  and,  for  the  present,  the  directorship 
of  the  Lake  Laboratory  and  of  the  Ohio  Bio- 
logical Survey. 

Professor  Dr.  O.  van  der  Stricht,  professor 
of  histology  and  embryology.  University  of 
Ghent,  Belgium^  has  been  reapi)ointed  re- 
search fellow  in  cytology,  school  of  medicine^ 
Western  Reserve  University. 

Dr.  p.  N.  van  Kampen,  university  lecturer 
at  Amsterdam,  has  been  apx)ointed  professor 
of  zoology  and  comparative  anatomy  in  the 
University  of  Leyden,  in  succession  to  the  late 
Professor  Yosmaer. 
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DISCUSSION  AND  CORRESPONDENCE 

A  CULTURE  MEDIUM  FOR  EUOLENA 

A  MEDIUM  discovered  quite  by  accident  has 
enabled  the  writer  to  carry  on  vigorous  cul- 
tures of  Euglena  for  a  period  of  more  than  a 
year.  Some  five  hundred  cultures  have  proved 
conclusively  that  it  is  a  success.  The  mediomi  is 
quince-seed  jelly,  which  is  in  common  use  as  an 
agent  for  retarding  the  movements  of  Protozoa. 
It  is  prepared  by  boiling  quince  seed  in  dis- 
tilled water,  passing  the  thick,  glutinous  mass 
which  is  obtained  through  a  sieve  to  remove' 
particles  of  the  seed  and  then  diluting  with 
distilled  water  to  the  desired  consistency. 
Cultures  have  been  carried  in  test  tubes,  jars, 
flasks  and  other  receptacles.  Some  tubes  re- 
mained corked  throughout  the  entire  year  and 
were  found  to  contain  virile  cultures  at  the 
end  of  that  time. 

The  jelly  seems  to  be  specific  for  Euglena, 
some  other  chlorophyll-bearing  Protozoans  and 
for  bacteria.  Tubes  were  inoculated  with 
cultures  of  mixed  Protozoans  and  after  a  pe- 
riod of  two  months  only  the  Euglena  and  a 
minute  green  flagellate  survived,  the  other 
Plrotozoans  living  only  as  long  as  the  supply 
of  bacteria  lasted. 

Two  htmdred  successful  transplants  have 
been  made  from  a  single  culture. 

The  medium  has  several  obvious  advantages : 

1.  It  enables  the  operator  to  carry  on  cul- 
tures for  a  long  period  of  time  without  giving 
them  constant  attention. 

2.  The  medium  is  viscid  and  evaporates 
rather  slowly. 

8.  A  constant  as  regards  density  and  chem- 
ical content  may  be  obtained  for  experimental 
work  by  evaporating  the  medium  to  dryness 
and  making  up  a  standard  solution  with  dis- 
tilled water. 

The  results  of  a  year's  experiments  together 
with  some  notes  on  the  behavior  of  Euglena 
are  soon  to  be  published. 

Clarekcb  L.  Turner 

DXPABTMXNT  01*  ANATOMY  AND  BlOLOOT, 

Habquvttx  Univebsitt  Sohool  or  Medioinx 

A  RELIEF  MAP  OP  THE  UNITED  STATES 

To  THE  Editor  of  Soienob:  The  article  en- 
titled **  Expedite  the  Map,''  which  appeared  in 


the  October  13  issue  of  Science,  brings  to  mind 
the  desirability  of  having  in  the  city  of  Wash- 
ington, suitably  housed,  a  large  scale  relief 
map  or  model  of  the  United  States. 

This  model  might  be  about  300  feet  square 
or  600  feet  square,  according  to  the  structural 
difficulties  which  would  be  encountered  and 
the  amount  of  appropriation  which  could  be 
obtained  from  Congress  or  other  source. 

As  to  the  appropriation,  I  doubt  that  it 
would  be  easy  to  secure  funds  from  Congress 
for  an  object  of  this  kind,  and  I  believe  that 
it  would  be  better  to  depend  upon  private 
philanthropy  to  secure  the  financial  founda- 
tion needed. 

The  statement  ''Every  industry,  art  and 
science  which  demands  a  knowledge  of  the  lay 
of  the  land  is  benefited  by  good  maps  of  the 
area  in  which  it  is  carried  on,"  and  the  re- 
mainder of  the  paragraph  from  which  this 
sentence  is  quoted  apply  equally  to  a  relief 
map. 

Such  a  map,  if  constructed,  would  be  avail- 
able for  consultation  by  members  of  Congrress, 
bureau  officials  and  by  the  general  public;  and 
it  would  be  one  of  the  sights  of  the  national 
capital.  The  maifi  problem  is  to  find  the 
philanthropist  T.  W.  Xinsaid 

LEIDT  ON  THE  CAUSE  OF  MALARIA:  A 

CORRECTION 

In  a  letter  to  Professor  Henry  Fairfield  Os- 
bom,  published  by  him  in  his  ''Biographical 
Memoir  of  Joseph  Leidy,"^  I  stated  that  in 
1853  Leidy  "discussed  the  cause  of  malaria 
and  wrongly  concluded  that  it  is  not  of  para- 
sitic origin.^'  Dr.  Joseph  Leidy,  2d,  has  kindly 
called  my  attention  to  my  regrettable  blunder. 
What  Leidy  really  said*  was: 

That  malarial  and  epidemie  fevers  have  their 
origin  in  cryptogamio  vegetables  or  spores  requires 
yet  a  single  proof.  If  sneh  were  the  ease,  these 
minute  vegetables  and  spores,  conveyed  through  the 
air,  and  introdaeed  into  the  body  in  respiration, 
could  be  detected. 

Frane  E.  Lutz 

1  National  Acad.  ScL,  Biographical  MemoirSi 
Vn.,  1913,  p.  356. 

a  Smithsonian  Contrib.  Knowledge,  Y;,  1853,  p. 
14. 


240 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1158 


SCIENTIFIC  BOOKS 

Water    Supply.      By    Willum    P.    Mason. 

Fourth  Edition.     New  York,  John  Wiley 

and  Sons,    x+528  pages,  6/9.    $3.75  net. 

The  fourth  edition  of  Professor  Mason's 
well-known  book  on  water  supply  testifies  to 
the  high  esteem  in  which  this  book  is  held  by 
the  American  engineering  public.  Published 
originally  in  1896  it  has  passed  through  sub- 
sequent editions,  each  time  being  substantially 
enlarged  and  improved.  For  the  present  edi- 
tion a  large  amount  of  the  text  has  been  en- 
tirely rewritten  and  suitable  amount  of  new 
material  sdded.  The  tables  have  been  brought 
up  to  date  and  new  photographs  introduced. 
Some  of  the  most  noticeable  changes  are  the 
following : 

The  chapter  on  Drinking  Water  and  Dis- 
ease has  been  strengthened  by  the  addition  of 
many  pages  devoted  to  typhoid  fever.  The 
work  of  recent  years  is  drawn  upon  to  set 
forth  present-day  conceptions  in  regard  to 
the  existence  of  the  typhoid  bacillus  outside 
its  human  host  and  in  "carriers."  The  dis- 
tribution of  the  disease  and  factors  operating 
in  its  transmission  are  also  discussed.  Con- 
siderable material  has  been  withdrawn  from 
this  edition  relative  to  the  now  discredited 
theory  of  water-borne  malaria. 

Newly  developed  methods  of  water  purifica- 
tion, particularly  processes  aiming  at  disin- 
fection, come  in  for  consideration,  as  do  cer- 
tain newly  found  factors  influencing  natural 
purification  in  streams  and  stored  waters. 
The  use  of  chlorine  ozone,  ultra-violet  light 
and  copper  sulphate  receive  attention.  There 
is  considerable  discussion  of  various  phases 
of  the  pollution  of  drinking  water  supplies  and 
the  care  of  watersheds. 

Revisions  and  additions  appear  frequently 
throughout  the  chapters  dealing  with  ground 
water  and  with  the  corrosive  action  of  water. 
The  appendices  deal  with  entirely  new  sub- 
jects and  are  brief. 

Professor  Mason  is  always  a  pleasing  writer 
and  has  the  art  of  abstracting  the  important 
data  from  the  writings  of  others  and  pre- 
senting them  in  an  attractive  form.  Although 
this  can  not  be  called  an  exhaustive  treatment 


of  the  subject  it  is  one  of  the  most  interesting 
and  suggestive  treatises  on  water  supplies  pub- 
lished since  the  old  book  of  the  same  title  by 
Professor  William  Eipley  Nichols,  of  the 
Massachusetts  Institute  of  Technology. 

Gborgb  0.  Whipple 
Habvasd  Ukivxbsitt 

Sarcophaga  and  Allies  in  North  America.  By 
J.  M.  Aldrioh.  Published  by  the  Entomo- 
logical Society  of  America.  Lafayette,  Indi- 
ana, 1916. 

In  1915  the  Entomological  Society  of  Amer- 
ica, recognizing  the  difficulty  of  adequately 
publishing  monographs  on  American  insects, 
established  the  Thomas  Say  Foundation  for 
this  purpose.  Subscriptions  were  solicited, 
and  the  accumulating  funds  were  set  aside  to 
be  used  from  time  to  time  as  suitable  wo'As 
might  be  ofiered  for  publication.  The  plan  is 
not  unlike  that  of  the  English  Bay  Society, 
which  has  been  publishing  important  zoolog- 
ical works  for  many  years.  Very  appropri- 
ately, the  Foundation  is  named  after  Thomas 
Say,  the  founder  of  American  entomology. 
The  first  monograph  issued  under  these  au- 
spices is  now  before  us,  and  is  a  revision  of 
the  Saroophagid  flies,  oonunonly  known  as 
flesh-flies,  by  Dr.  J.  M  Aldrich.  These  flies, 
which  are  very  abundant  in  America  and  Eu- 
roi>e,  and  in  some  cases  of  considerable  eco- 
nomic importance,  have  long  been  the  despair 
of  stud^its.  It  was  recognized  that  the  spe- 
cies were  numerous,  and  in  fact  over  a  hun- 
dred supposed  species  had  been  described,  but 
no  one  could  satisfactorily  identify  them. 
About  twenty  years  ago  L.  Pandell6  published 
a  work  in  France,  in  which  he  separated  ihe 
European  species  known  to  him  by  the  charac- 
ters of  the  sexual  organs.  This  method  proved 
brilliantly  successful,  and  after  a  time  was 
confirmed  and  adopted  by  the  other  European 
workers.  It  is  now  applied  to  the  American 
flies,  with  the  result  of  making  the  whole  sub- 
ject over,  and  replacing  chaos  by  order.  Dr. 
Aldrich  has  been  able  to  recognize  145  species 
and  varieties  in  the  American  fauna,  and 
figures  the  genitalia  of  138.  Every  reasonable 
eflort  has  been  made  to  identify  the  earlier 
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described  forms,  but  since  the  older  authors 
had  little  or  no  conception  of  the  true  specific 
differences  in  this  grroup,  many  names  have 
necessarily  been  set  aside  as  practically  mean- 
ingless. The  treatment  throughout  is  full  and 
sufficient;  the  genera  and  species  are  separated 
by  keys,  and  the  descriptions  of  the  species  are 
quite  detailed.  Types  are  carefully  designated, 
and  localities  and  collectors  are  cited.  Biolog- 
ical details  are  given  when  available.  In  aU 
respects  the  book  worthily  initiates  a  series 
which  may  be  expected  to  take  first  rank 
among  those  devoted  to  zoologrical  subjects. 

Prom  a  postscript  at  the  end  it  appears  that 
two  of  the  species  described  by  Dr.  Aldrich 
were  published  a  little  earlier,  under  quite 
other  names,  by  Br.  K.  E.  Parker.  It  seems 
strange  that  when  there  are  only  two  persons 
in  the  Western  Hemisphere  working  on  a  sub- 
ject, they  can  not  consult  together  sufficiently 
to  avoid  such  conflicts.  Pigure  110,  as  I  learn 
from  Dr.  Aldrich,  though  labelled  Sarcopluiga 
hison  is  in  fact  8.  hullata  Parker.  The  former 
name  was  a  manuscript  one  of  the  author's, 
and  was  altered  in  the  text  at  the  last  moment, 
because  Dr.  Parker  published  the  species  as 
hvUata, 

We  hear  much  these  days  about  the  encour- 
agement of  research,  but  it  is  often  overlooked 
that  adequate  facilities  for  publication  are  es- 
sentiaL  Authors  are  not  justified  in  spending 
months  and  years  in  the  preparation  of  mono- 
graphs which  may  never  api>ear  in  "prmt  or 
serve  any  useful  purpose.  There  are  at  this 
moment  many  excellent  contributions  the  pub- 
lication of  which  is  indefinitely  postponed,  or 
which  must  be  split  up  into  short  papers  in 
order  to  see  the  light.  To  those  who  are  fa- 
miliar with  actual  conditions  the  situation  is 
rather  discouraging,  and  it  is  not  mended  by 
the  appearance  of  a  certain  number  of  large 
books  in  simiptuous  and  extravagant  form. 
The  Thomas  Say  Poundation,  from  necessity 
no  less  than  choice,  publishes  as  cheaply  as  is 
consistent  with  excellence,  and  in  this  respect 
earns  the  gratitude  of  students. 


T.  D.  A.  COOKERELL 


Ukivxbsitt  or  Colorado 


THE  ORIGIN  OF  THE  PRE-COLUMBIAN 
CIVILIZATION  OF  AMERICA 

My  attention  has  just  been  called  to  the  let- 
ters (Science,  October  13,  1916)  in  which  Dr. 
A.  A.  Goldenweiser  and  Mr.  Philip  Ainsworth 
Means  have  put  a  series  of  questions  for  me  to 
answer.  As  the  problems  to  be  solved  involve 
the  validity  of  the  foundations  upon  which  has 
been  built  up  (as  the  result  of  more  than  half 
a  century's  intensive  studies  on  the  part  of 
leading  scholars  of  every  civilized  country)  a 
vast  superstructure  of  ethnolog^ical  doctrine 
and  complex  rationalization,  perhaps  you  will 
afford  me  the  opportunity  of  replying  in  some 
detail  to  these  criticisms,  and  of  adding  to  the 
article  of  mine  which  appeared  in  Science  on 
August  11,  1916,  some  further  reasons  for 
thinking  that  this  elaborate  edifice  of  ethno- 
logical speculation  will  have  to  be  demolished. 

While  admitting  that  in  the  end  my  con- 
tention may  be  justified,  Mr.  Means  makes  the 
significant  comment  that  ''it  will  be  a  long 
time  before  American  anthropologists  will  be 
forced  to  accept  these  views  as  final."  All  that 
I  have  attempted  to  do  is  to  ''force"  them 
seriously  to  examine  the  foundations  of  their 
beliefs,  being  firmly  i)ersuaded  that  such  of 
them  whose  minds  are  still  sufficiently  alert  to 
be  no  longer  blinded  by  the  outworn  dogmas 
of  Bastian  and  Tylor^  will  be  led  to  accept  the 
views  which  I  have  sketched  as  the  only  pos- 
sible interpretation  of  the  facts. 

One  of  the  three  difficulties  suggested  by  Mr. 
Means  I  have  already  discussed  at  some 
length.' 

3^  By  the  same  mail  that  brought  me  the  proofs 
of  this  letter  also  came  the  tidings  of  the  death  of 
the  veteran  ethnologist  whose  teaching  is  so 
frankly  criticized  in  it.  But  though  his  theories  of 
"animism''  and  "independent  evolution  of  cul- 
ture" have  been  a  serious  factor  in  clouding  the 
vision  of  ethnologists,  the  great  merit  belongs  to 
Sir  Edward  Tylor  of  stimulating  a  widespread  in- 
terest in  the  subject  and  thereby  contributing  ma- 
terially to  the  advancement  of  learning,  which  has 
earned  him  the  grateful  tribute  of  all  scholars. 

3  "Ships  as  Evidence  of  the  Migrations  of  Early 
Culture, ' '  Journal  of  the  Manchester  Egyptian  and 
Orientai  Society,  1916. 
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It  is  significant  that,  when  citing  six  me- 
moirs relating  to  shipping,  some  of  them  quite 
irrelevant,  Mr.  Means  should  have  omitted  all 
reference  to  the  writings  of  Paris,  Pitt-Rivers, 
Assmann  and  Friederici,  where  he  will  find  the 
evidence  he  imagines  to  be  non-existent.  But 
does  the  argument  from  ships  really  help  his 
case?  Where  is  the  ^^  similarity  of  the  work- 
ing of  the  human  mind  "  if  the  highly  civilized 
people  of  Peru  and  Mexico  hadn't  sufficient  of 
what  Dr.  Goldenweiser  calls  '^  happy  thoughts  " 
to  accomplish  more  in  the  way  of  ship-build- 
ing? Is  not  this  paucity  of  shipping  merely 
a  token  of  the  remoteness  of  America  from 
the  home  of  its  invention! 

The  fact  that  the  culture-bearers  who  first 
crossed  the  Pacific  by  the  Polynesian  route 
were  searching  for  pearls  and  precious  metals* 
is  surely  a  sufficient  explanation  of  their  de- 
sertion of  the  sea  once  they  reached  the  Amer- 
ican eldorado. 

Another  of  Mr.  Means's  difficulties  I  fail  to 
understand.  Why  was  eight  centuries  too 
brief  a  time  for  a  ship  to  have  made  its  way 
from  the  Bed  Sea  to  America?  Before  the 
introduction  of  steam-ships  what  was  to  pre- 
vent a  vessel  doing  the  journey  as  quickly  in 
the  eighth  century  b.c.  as  in  the  eighth,  or 
perhaps  even  the  eighteenth,  a.d.?  There  are 
reasons,  given  in  detail  by  Aymonier  and 
others,  for  believing  that  western  culture  had 
already  made  its  influence  felt  in  Cambodia 
before  the  close  of  the  seventh  century  B.C.: 
Indonesia  and  even  Japan  received  the  leaven 
at  the  same  time :  and  it  can  hardly  be  in  doubt 
that  the  ancient  mariners  did  not  limit  their 
easterly  wanderings  to  Indonesia,  but  pushed 
out  into  the  Pacific,  and  soon  afterwards 
crossed  it  to  America. 

The  remaining  difficulty  which  is  holding 
Mr.  Means  back  is  that  the  Pre-Columbian 
Americans  did  not  use  wheeled  vehicles.    See- 

sW.  J.  Perry,  ''The  Belationship  between  the 
Geographical  Distribution  of  Megalithic  Monu- 
ments and  Ancient  Mines,"  Manchester  Idt.  and 
Phil.  Soc  Memoirs,  November,  1915;  and  J.  Wil- 
frid Jackson,  < '  The  Geographical  Distribution  of 
the  use  of  Pearls  and  Pearl-shell,"  ibid.,  Septem- 
ber, 1916. 


ing  that  the  whole  of  the  migration,  which  I 
have  described  as  extending  from  the  Bed  Sea 
to  America,  consisted  of  a  series  of  maritime 
expeditions^  it  is  not  altogether  clear  what  Mr. 
Means  is  referring  to  when  he  asks: 

Is  it  not  inevitable  that  th^  would  have  made 
use  of  such  vehicles  during  their  long  journey? 

At  the  time  the  great  cultural  movement 
took  place  it  is  quite  likely  that  none  of  the 
wanderers  had  ever  seen,  or  even  perhaps 
heard  of,  a  wheeled  vehicle.  Even  if,  on  some 
rare  occasion  of  state,  in  Egypt  or  one  of  the 
Asiatic  monarchies,  they  had  seen  the  king 
drive  in  a  chariot,  was  that  an  adequate  rea- 
son why  these  sailors,  when,  after  many  years 
of  adventure,  they  at  last  reached  the  Ameri- 
can coast,  teeming  with  the  spoils  they  coveted, 
should  have  remembered  the  chariot,  and  at 
once  set  to  work  to  build  carts  and  train 
llamas  to  draw  them?  Surely  the  utter  im- 
probability of  this  whittles  down  Mr.  Meansi's 
difficulty  to  the  vanishing  point.  Or  alterna- 
tively, if  there  is  any  substance  in  the  "  psychic 
unity''  hyi>othe8is,  why  didn't  the  Americans 
get  a  ''  happy  thought "  and  invent  '^  so  simple 
and  obvious  a  device"  as  a  wheeled  vehicle? 

Dr.  Gk)ldenweiser's  objections  are  much 
vsguer  and  less  well-defined.  From  the  latter 
part  of  his  letter  I  gather  that  he  is  not  ac- 
quainted with  what  I  have  written  elsewhere 
on  this  subject.^ 

At  the  outset  I  must  repudiate  Dr.  Gblden- 
weiser's  unwarranted  charge  that  I  have 
'^  apparently  embraced  the  articles  of  the  Graeb- 
nerian  faith."  My  attitude  towards  the  prob- 
lems of  ethnology   is   that   which   prevailed 

«  "On  the  Significance  of  the  Geographical  Dis- 
tribution of  the  Practise  of  Mummification," 
Mem.  and  Proc  Manchester  lit.  and  PhiL  Soe., 
July  7, 1915;  republished  by  the  Manchester  UuIt. 
Press  under  the  title  "The  Migrations  of  Early 
Culture,"  August,  1915;  "The  Influence  of  Ail- 
cient  Egyptian  Civilization  in  the  East  and  in 
America,"  Bull.  John  Bylands  lAhrary,  March^ 
1916;  "Ships  as  Evidence  of  the  Migrations  of 
Early  Culture,"  Jour.  Mane.  Egy.  and  Orientdl 
Society;  and  Nature,  November  25,  1915,  p.  340; 
December  16,  1915,  and  January  27,  1916,  inter 
alia. 
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amongst  most  intelligent  men  mitil  Waitz,  Bas- 
tian,  Tylor,  fmd  their  innumerable  recent  dis- 
ciples, obscured  the  clear  meaning  of  the  facts 
by  a  doud  of  empty  sophistry  and  misapplied 
Herbartian  philosophy.  In  many  other 
branches  of  learning,  such  as  archeology, 
philology  and  the  history  of  many  of  the  arts, 
numerous  scholars,  who  have  escaped  the 
▼icious  influences  of  this  reactionary  school, 
haTe  continued  to  rely  upon  facts  and  inter- 
pret iheir  meaning  straightforwardly.  The 
writings  of  Graebner,  Frobenius,  Ankermann, 
Foy,  Schmidt  and  Montandon  were  quite  un- 
known to  me  when  my  conclusions  were  first 
formulated;  iheir  views  and  mine  have  noth- 
ing in  common  except  that  both  repudiate  the 
speculations  and  the  antiquated  psychology 
which  for  far  too  long  have  been  permitted  to 
hide  the  truth. 

As  a  guest  at  the  meeting  of  the  British  As- 
sociation in  1911,  when  Dr.  Rivers  devoted  his 
presidential  address  to  the  discussion  of  this 
matter.  Dr.  Gk>ldenweiser  had  every  oppor- 
tunity for  appreciating  the  magnitude  of  the 
gap  that  separated  his  (Rivers's)  views  from 
Oraebner's.  It  is  straining  the  truth  to  brand 
Rivers  as  a  recruit  of  the  latter's. 

The  Graebnerian  attitude  is  largely  the  out- 
come of  the  revulsion  of  modem  German  opin- 
ion against  the  whole  conception  of  evolution. 
It  included  within  the  scope  of  its  hostility 
the  method  in  ethnology  which  has  been  mis- 
named "  evolutionary." 

But  the  very  essence  of  the  conception  of 
evolution  is  the  derivation  of  all  organisms 
from  a  common  source.  It  is  the  teaching  of 
Bastian  and  Tylor  which  is  a  repudiation  of 
evolution;  for  it  is  a  much  closer  approxima- 
tion to  the  biological  idea  to  look  upon  similar 
complex  organizations  of  a  series  of  artificial 
civilizations  as  having  been  derived  from  the 
same  common  source,  just  as  all  vertebrate 
animals  were  the  offspring  of  one  stock,  which, 
after  spreading  abroad,  became  more  or  less 
specialized  in  a  distinctive  way  in  each  local- 
ity. To  adopt  the  attitude,  which  Dr.  Golden- 
weiser  is  championing,  of  regarding  as  the 
common  parent  of  all  these  similar  customs 
and  beliefs  some  mystical  "  psychic  unity  "  is 


to  place  ourselves  upon  the  same  mental  plane 
as  the  aboriginal  Australian  who  believes  that 
children  are  spirits  which  have  entered  their 
mothers  in  some  mysterious  fashion. 

But,  as  he  devotes  the  greater  part  of  his 
criticism  to  this  matter,  I  must  deal  with  the 
specific  questions  he  puts  to  me. 

Dr.  Goldenweiser  asks  me  to  ''name  one 
ethnologist  who  can  be  shown  to  have  attrib- 
uted similarities  in  cultures  to  the  working  of 
highly  specialized  human  instincts."  Al- 
though every  ethnologist  who  subscribes  to  the 
modem  Tylorian  doctrines  necessarily  adopts 
a  theory  of  the  working  of  the  human  mind 
which,  on  analysis,  can  hardly  be  differentiated 
from  what  the  modem  psychologist  regards  as 
instinct — and  an  instinct  which  leads  men  on 
the  two  sides  of  the  Pacific  independently  the 
one  of  the  other  to  look  upon  a  serpent 
equipped  with  wings  and  deer's  antlers  as  a 
power  controlling  water  can  hardly  be  other- 
wise defined  than  as  ''highly  specialized" — 
veiy  few  of  them,  since  the  time  of  Daniel  Wil- 
son, have  had  the  frankness  to  admit  a  fact 
whidi  would  have  branded  their  speculation  as 
a  reductio  ad  ahaurdum.  At  the  meeting  of  the 
British  Association  in  1912  (see  Report,  p. 
607)  I  discussed  this  question,  and  no  one  at- 
tempted to  refute  the  argument  that  the  adop- 
tion by  two  peoples  of  highly  complex  and 
arbitrary  practises  along  with  scores  of  iden- 
tical and  unessential  details  can  be  explained 
only  by  the  assumption  of  their  (t.  e,,  the  cus- 
toms) derivation  from  a  conunon  source,  or 
by  postulating  human  instincts  of  so  complex 
a  kind  that  no  modem  psychologist  will  admit 
their  reality.  Several  ethnologists  accepted 
the  definition  of  such  phenomena  as  instinc- 
tive. Professor  Flinders  Petrie  made  the 
fantastic  claim  that  there  was  an  instinct  to 
build  chambered  tiunuli  which  could  be  ex- 
plained on  biological  principles.  In  a  written 
communication  Mr.  Cecil  Firth  arg^ued  that  if 
the  beaver  instinctively  built  his  dam,  why 
shouldn't  men  for  analogous  reasons  build 
dolmens?  But  most  of  my  critics  stopped 
short  of  admitting  that  such  actions  were  in- 
stinctive, though  no  one  attempted  to  rebut 
my  argument  that  the  modem  ethnological 
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hypothesis  when  closely  analyzed  was  tanta- 
mount to  claiming  the  existence  of  highly  spe- 
cialized human  instincts.  I  am,  of  course, 
not  unaware  of  the  way  in  which  this  essential 
question  is  usually  evaded,  hy  the  attempt  to 
explain  how  similar  needs,  circumstances  and 
environment,  can  call  forth  men's  activities 
and  shape  them  so  as  to  lead  to  identical  ciil- 
tural  developments,  quite  independently  one  of 
the  other.  But  such  theorizing  inevitably  ig- 
nores the  fact  that  in  the  majority  of  cases 
such  identities  of  culture  actually  occur 
under  circumstances  and  to  meet  needs  as  dis- 
similar as  they  possibly  can  be.  Whereas  of 
two  kindred  peoples  living  under  precisely 
similar  circumstances  in  neighboring  islands, 
say  in  Indonesia  or  Melanesia,  one  of  them 
may  x)0S8e8s  the  whole  of  the  complex  culture 
of  the  stone-using  peoples  (Perry),  and  the 
other  not  one  of  the  numerous  constituent  ele- 
ments of  this  exotic  civilization.  It  is  when 
we  leave  vague  speculation  and  consider  spe- 
cific cases  that  the  so-called  '^  evolutionary '' 
doctrine  in  ethnology  collapses. 

The  common  line  of  argument  is  that  which 
is  displayed  in  its  frankest  form  by  the  late 
Daniel  O.  Brinton,  and  his  disciples,  such  as 
Spinden  and  Joyce.  In  his  ''Myths  of  the 
New  World,"  Brinton  writes  (pp.  126-127): 

No  citizen  of  the  United  States  wiU  be  apt  to 
assert  that  their  instinct  led  the  indigenes  of  our 
territory  astray  when  they  chose  with  nigh  unaxii- 
mons  consent  the  great  American  eagle  as  that 
fowl  beyond  all  others  proper  to  typify  the  su- 
preme control  and  the  most  admirable  qualities, 

and  he  explains  what  he  means  by  this  in  the 

previous  paragraph: 

Por  the  winds,  the  clouds,  producing  the  thunder, 
and  the  changes  that  take  place  in  the  ever-shift- 
ing panorama  of  the  sky,  the  rain-bringers,  lords 
of  the  seasons,  and  not  this  only,  but  the  primary 
type  of  the  soul,  the  life,  the  breath  of  man  and 
the  world,  these  in  their  rOle  in  mythology  are  sec- 
ond to  nothing.  Therefore  as  the  symbol  of  these 
august  powers,  as  messenger  of  the  gods,  and  as 
the  embodiment  of  departed  spirits,  no  one  will  be 
surprised  if  they  find  the  bird  figure  most  promi- 
nently in  the  myths  of  the  red  race. 

This  is  rationalization  pure  and  simple, 
which  can  be  proved  to  be  false  in  every  item. 


For  we  are  now  sufficiently  acquainted  with 
the  earliest  literatures  of  Egypt,  Babylonia 
and  India,  to  know  that  the  association  of  the 
eagle  or  hawk  with  all  these  varied  phenomena 
was  not  due  to  the  reasons  Brinton  gives. 
Every  one  of  these  manifold  attributes  became 
added  to  the  eagle's  repertoire  as  the  result  of 
fortuitous  circumstances  utterly  alien  to  those 
assumed  by  Brinton.  The  mingling  of  eagle- 
people  with  sun-people,  and  the  association  of 
the  latter  with  serpent-people  and  with  the 
worshippers  of  Osiris  (the  controller  of  water) 
was  the  beginning  of  the  complex  blending  of 
the  symbolism  of  the  sun,  the  serpent,  the 
eagle  and  water.  In  the  Babylonian  thunder- 
bird  further  attributes  were  added,  and  others 
again  in  India,  the  Far  East  and  America. 

If  the  followers  of  Brinton  deny  that  the 
American  thunder-bird  came  from  the  Old 
World  they  will  be  faced  with  this  dilemma: 
— as  the  origin  of  the  confusion  is  known 
(from  the  earliest  Egyptian  writings)  to  be 
the  result  of  wholly  fortuitous  circumstances, 
if  the  American  symbolism  (which  arrived  at 
essentially  the  same  arbitrary  result — on  this 
see  Brinton)  was  developed  in  a  totally  differ- 
ent manner,  what  becomes  of  the  sacred  prin- 
ciple of  "psychic  unity,"  the  "similarity  of 
the  working  of  the  human  mind  "  ?  I  wonder 
which  of  the  two  explanations  Dr.  Oolden- 
weiser  would  call  the  "  dogmatic  or  uncritical 
method"?  To  indulge  in  pure  speculation, 
dog^natic  assertion  and  unsupx)orted  ration- 
alization, or  to  go  straight  to  the  facts  and  rec- 
ognize that  the  American  thunder-bird  and 
the  winged  snake  with  deer's  antlers  certainly 
came  from  the  Old  World! 

We  can  trace  the  association  of  the  deer 
with  control  of  the  waters  from  Babylonia 
along  the  whole  Asiatic  littoral,  watching  the 
symbolism  gradually  increase  in  richness  and 
complexity  as,  in  its  passage  from  west  to 
east,  it  blends  with  a  variety  of  other  ele- 
ments, until  eventually  it  emerges  in  the 
Chinese  dragon,  which  it  supplies  with 
antlers." 

6  I  have  discussed  the  whole  subject  in  the  forth- 
coming report  of  my  lecture  on  "Dragons  and 
Bain-Qods.'' 
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In  the  light  of  the  complex  history  and  the 
scores  of  wholly  chance  circumstances  that 
contributed  to  the  making  of  this  Asiatic 
wonder-beast,  is  it  at  all  credible  that  the 
Algonldn  and  Iroquois  serpent  with  wings  and 
deer's  horns  is  an  independent  invention? 

I  have  so  frequently  discussed  the  question 
of  man's  inventiveness*  that  it  would  be  un- 
justifiable to  take  up  more  space  for  this 
matter  here. 

When  Dr.  Gh)ldenweiser  claims  that  Spencer, 
Tyler,  Lubbock,  Frazer  and  Lang  ''  may  have 
neglected  to  make  sufficient  use  of  the  con- 
cept of  the  diffusion  of  culture  through  his- 
toric contact,"  I  agree  with  him;  but  I  think 
the  words  ''may  have"  are  superfluous.  Yet 
American  scholars,  such  as  Brinton,  Hopkins, 
Spinden  and  many  others,  as  well  as  many 
writers,  such  as  Keane,  on  this  side  of  the 
world,  have  repeatedly  attacked  Tylor  for 
over-using  the  concept  of  diffusion. 

It  is  a  quaintly  piquant  situation  to  find 
Tylor,  who  more  than  any  one  is  responsible 
for  the  modem  attitude  of  denial  of  these  cul- 
tural migrations,  being  reproved  by  his  more 
reckless  followers  for  not  pushing  his  views  to 
the  limits  of  absurdity,  and  Dr.  Goldenweiser, 
m  a  letter  that  is  frankly  ultra-Tylorian,  pre- 
tending to  hold  the  scales  impartially  between 
the  conflicting  views. 

It  is  very  surprising  that  so  eminent  a 
scholar  as  Professor  Hopkins  joins  in  this 
attack  on  Tylor,  especially  as  he  can  give  no 

» 

reason  in  justiflcation  of  his  attitude  except 
the  flimsy  pretext  that  ''we  require  more 
proof  than  Aztec  pictures  of  hell  to  believe  any 
such  theory"  ("Religions  of  India,"  p.  657, 
footnote  4).  For  the  very  chapter  of  Hop- 
kins's book  where  this  statement  occurs  is  de- 

<See  for  example  "Ships  as  Evidence  of  the 
Migrations  of  Ancient  Colture,"  Journal  of  the 
Manchester  Egyptian  and  Oriental  Society,  1016; 
also  Man,  Febniazy,  1916,  p.  27:  and  if  indepen- 
dent witness  is  desired,  see  Pitt-Bivers,  "Evolu- 
tion of  Colture,"  p.  91  et  seq.;  the  whole  question 
has  been  discussed  by  Professor  Prederick  J.  Teg- 
gart,  of  the  University  of  California,  in  his  admir- 
able "Prolegomena  to  History,"  1916,  pp.  Ill 
et  eeq. 


voted  mainly  to  the  use  of  precisely  the  same 
kind  of  argument  as  he  condemns  when  Tylor 
uses  it.  He  is  urging  the  claim  that  Indian 
culture  exerted  a  great  influence  upon  Greece 
from  the  sixth  century  B.o.  onwards.  The 
evidence  he  makes  use  of  is  of  precisely  the 
same  kind  as,  but  infinitely  less  volmninous 
and  precise  than,  that  which  goes  to  prove  an 
analogous  influence  of  India  in  America.  He 
rightly  claims  that  "  such  coincidences  are  far 
too  numerous  to  be  the  result  of  chance."  But 
if  that  is  so,  why  is  it  forbidden  to  use  the 
same  argument  in  the  case  of  "  the  pictures  of 
hell ''?  Are  they  the  sort  of  thing  two  peoples 
would  have  independently  invented? 

But  Professor  Hopkins  goes  much  further 
than  this.  In  developing  the  argument  (pp. 
161  et  seq.)  that  certain  elements  of  culture 
in  India  can  not  be  regarded  as  tokens  of 
Aryan  influence,  he  cites  a  very  remarkable 
series  of  exact  coincidences  between  complex 
Hindu  and  Iroquois  beliefs  and  ideas.  So  in- 
tent is  he  upon  the  demolition  of  the  Aryan 
argument  that  he  does  not  seem  to  realize  the 
more  important  outcome  of  his  demonstration. 
For,  if  it  is  penhissible  to  use  the  method  of 
reasoning  which  he  himself  employs  in  the  case 
of  Greek  borrowing  from  India,  Hopkins  has 
also  proved  up  to  the  hilt,  though  without 
realizing  it  himself,  the  Asiatic  derivation  of 
many  of  the  religious  ideas  of  the  American 
Iroquois.  To  quote  his  own  words  again, 
"  such  coincidences  are  far  too  numerous  to  be 
the  result  of  chance.'' 

In  the  light  of  our  present  knowledge  it  is 
now  possible^  to  refer  to  its  original  source  the 
germ  of  a  very  large  number  of  the  elements 
in  the  Pre-Columbian  civilization  of  America. 

But  I  should  not  like  Dr.  Goldenweiser  to 
mblead  the  readers  of  Science  into  the  belief 
that  I  am  ignoring  considerations  of  the  work- 
ing of  the  human  mind  and  of  the  importance 

7 1  have  in  manuscript  an  analysis  of  many 
scores  of  American  practises,  beliefs  and  myths, 
each  of  them  traced  back  to  its  home  in  the  Old 
World.  Some  of  these  are  now  being  published  in 
the  reports  of  two  lectures,  ''Incense  and  liba- 
tions" and  "Dragons  and  Bain-Gods,"  in  the 
Bulletin  of  the  John  Rylands  Ldbrary. 
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of  local  developments  in  shaping  customs  and 
beliefs  and  giving  them  their  distinctive  char- 
acteristics. What  I  object  to  on  the  part  of 
ethnologists  is  not  the  use  of  psychological 
arguments,  which  are  necessarily  at  the  root 
of  the  whole  matter,  but  the  resort  to  an  effete 
system  of  psychology  which  is  utterly  repudi- 
ated by  practically  all  real  psychologists,  ex- 
cept Wundt  and  his  disciples. 

When  a  small  band  of  immigrants,  intent 
ux)on  exploiting  the  mineral  wealth,  forces  its 
way  into  a  barbarous  country,  and,  in  virtue 
of  its  superiority  of  weai)ons  or  of  skill  and 
knowledge,  is  able  to  dominate  the  local  people, 
and  comx)el  it  to  work  for  them,  the  stamp  of 
the  alien  civilization,  its  practises,  its  customs 
and  beliefs,  can  be  imprinted  upon  a  large 
servile  population.  Nor  must  it  be  assumed 
that  the  new  learning  is  adopted  wholly  and 
without  change.  For  every  people  has  its  own 
cherished  beliefs  and  customs  which  no  power 
can  wholly  eradicate.  What  happens  in  such 
cases  is  that  the  new  practises  are  blended  with 
the  old;  and  in  course  of  time,  as  the  mixture 
becomes  more  and  more  intimately  rational- 
ized, a  new  and  distinctive  cultural  compound 
is  developed,  which  can  not  strictly  be  regarded 
either  as  the  indigenous  or  the  introduced 
culture,  but  a  new  structure  which  has  been 
built  up  by  the  spirit  of  the  local  population 
out  of  the  new  and  the  old  materials.  Thua 
even  when  the  same  elements  of  a  new  culture 
are  introduced  into  a  series  of  localities  the 
resultant  civilizations  are  not  identical;  but 
each  takes  on  its  distinctive  characters,  which 
are  determined  partly  by  the  circumstances 
under  which  the  new  leaven  has  been  im- 
pressed, and  partly  by  the  nature  of  the  pre- 
existing culture,  and  possibly  to  some  extent 
by  the  character  and  abilities  of  the  people  of 
the  country.  For  a  people's  aptitude  and  in- 
clination to  adopt  alien  practises  clearly  counts 
for  a  good  deal  in  this  process.  Essentially 
the  same  external  influences  were  brought  to 
bear,  in  varying  ways  and  in  different  degrees, 
upon  India,  Indonesia,  Australia,  eastern  Asia, 
Oceania  and  America ;  but  how  strikingly  dif- 
ferent were  the  results  in  each  of  these 
domains  I 


The  subject,  however,  is  much  too  vast  and 
intricate  profitably  to  be  discussed  in  a  letter. 
I  have  already  collected  enough  material  for 
several  large  volumes  on  the  part  played  by 
the  '^ working  of  the  human  mind''  in  the 
hdstory  of  civilization.  All  that  I  aim  at 
achieving  at  present  is  to  persuade  ethnologists 
to  do  what  is  constantly  being  done  in  every 
true  science,  namely,  impartially  to  examine 
the  foundations  upon  which  its  theory  rests. 
If  they  will  consent  to  do  this  I  have  no  doubt 
as  to  the  outcome.* 

O.  Elliot  Smith 

Thx  Univxbsitt  of  Makchxstib,  Eno. 


THE  AMERICAN  PHYSIOLOGICAI. 

SOCIETY 

Ths  American  Phjaiologieal  Society  held  its 
29th  annual  meeting  in  association  with  the  Fed- 
eration of  American  Societies  for  Experimental 
Biology  and  the  American  Association  for  the  Ad- 
vancement of  Science  in  New  York  City  December 
27,  28,  29  and  30.  The  meetings  were  all  held  at 
the  Cornell  Medical  College  bnildings  where  con- 
venient arrangements  had  been  provided  also  for 
the  other  societies  of  the  federation.  One  of  the 
most  pleasant  features  of  the  meeting  was  the  ar- 
rangement for  luncheon,  which  brought  together 
the  members  of  the  different  societies. 

On  December  28  the  annual  federation  banquet 
was  held  at  the  Hotel  McAlpin  with  a  large  at- 
tendance. A  similar  dinner  was  held  at  the  Ghem- 
ist  Club  December  29. 

The  new  members  elected  to  the  society  were : 

William  T.  Bovie,  Harvard  Medical  School,  Bos- 
ton. 

William  John  Crozier,  Bermuda  Biolo^cal  Station 
for  Research,  Agars  Island,  Bermuda. 

Admont  H.  dark,  Johns  Hopkins  Medical  SehooL 

Frank  A.  Hartman,  Universify  of  Toronto. 

S.  H.  Hurwitz,  Hooper  Foundation,  San  Francisco. 

B.  W.  Keeton,  Northwestern  University. 

Edward  C.  Kendall,  Mayo  Clinie,  Bochester,  Mum. 

Charles  E.  King,  University  of  North  Dakota. 

Dean  de  Witt  Lewis,  Bush  Medical  College. 

David  I.  Macht,  Johns  Hopkins  Medical  SchooL 

Frank  C.  Mann,  Mayo  Clinic,  Bochester,  Minn. 

Victor  C.  Myers,  New  York  Post-graduaie  Hospital 
Medical  School. 

Oscar  H.  Plant,  University  of  Pennsylvania. 

8  1  think  it  is  only  right  that  your  readers 
should  be  informed  that  my  article  in  SoiXNOXy 
August  11,  1916,  was  written  in  May,  1915,  and 
that  by  a  careless  mistake,  the  uncorrected  stenog* 
rapher's  copy  was  sent  to  you. 
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W.  G.  Qumbf,  Harvard  Medical  School 
J.  M.  Bogoff,  Weetem  Beserve  Medical  School    * 
C.  L.  Von  Hess,  Universi^  of  Chicago. 
Bosaline  Wulzen,  UniversitT-  of  CaUf omia. 

The  program  of  scientific  papers  and  demon- 
strations was  as  follows: 

m  IfSMOSIAM 

Isaac  Ott,  A.M.,  MJD.,  by  Albert  P.  Bmbaker. 

Joseph  Hoeing  Kastle,  PhJ).,  by  A.  S.  Loeven- 
liart. 

Allen  M.  Gleghom,  MJ).,  CM.,  by  Shepherd 
Ivory  Pranz. 

Thomas  Gregor  Brodie,  MJ).,  F.B.S.,  by  A.  B. 

'<The  Fate  of  Intravenously  Injected  Dextrose/' 
by  J.  J.  B.  Macleod. 

''The  Diastatic  Activity  of  the  Blood  in  Dia- 
betics," by  V.  0.  Myers  and  J.  A.  Killian  (by  in- 
vitation). 

<<  Observations  Concerning  Pat  Feeding, "  by  F. 
M.  Allen  (by  invitation). 

''The  Cause  of  the  Increased  Heat  Production 
following  Pancreatectomy  in  the  Dog,"  by  J.  B. 
Murlin. 

"The  Use  of  Cotton  Seed  as  a  Food,"  by 
Thomas  B.  Osborne  and  Lafayette  B.  MendeL 

"Primary  Scrotal  Syphilis  of  the  Babbit  and  its 
Utilization  in  Chemotherapeutic  Experiments,"  by 
W.  H.  Brown  and  L.  Pearce  (with  lantern  demon- 
stration). 

"The  Action  of  Some  Optic  Isomers  on  the 
Ureter,"  by  D.  I.  Macht. 

"The  Influence  of  Certain  Conditions  on  the 
Bate  at  whidi  Epinephrin  is  Liberated  from  the 
Adrenals  into  the  Blood,"  by  O.  N.  Stewart  and 
J.  M.  Bogoff  (by  invitation). 

"The  Blood  Lipoids  in  Nephritis,"  by  W.  B. 
Bloor. 

"Concerning  the  Lipoids  of  the  Blood  in  Benal 
Oonditions,  with  Special  Beference~to  the  Choles- 
terol Content,"  by  Albert  A.  Epstein  and  Marcus 
A.  Bothchild  (by  invitation). 

"Observations  of  Acid  Base  Equilibrium  in  the 
Blood,"  by  John  Howland  and  W.  McKim  Mar- 
riott. 

"The  Inorganic  Composition  of  Thoracic  Duot 
liymph,"  by  A.  B.  MacaUum.    (Bead  by  title.) 

"The  Movements  of  the  Artery  within  the  Com- 
pression Chamber  During  Indirect  Estimations  of 
the  Blood  Pressure,"  by  Joseph  Erlanger. 

"The  Time  Belations  of  the  Fundamental  Heart 
Sounds,"  by  Carl  J.  Wiggers  and  A.  Dean,  Jr.  (by 
invitation). 

"The  Veno-pressor  Mechanism,"  by  Yandell 
Senderson. 

"Further  Observations  on  the  Distribution  of 
Blood  in  Shock,"  by  H.  C.  Jackson  and  H.  H. 
Janeway  (by  hivitation).    (Bead  by  title.) 

"The  Effect  of  Pneumothorax  in  the  Dog  and 
Gat,"  by  H.  C.  Jackson  and  C.  J.  Imperatori  (by 
invitation) . 

"A  Comparison  of  the  Effects  of  Food  and  of 
Oftir^yiii^  on  Work  in  the  Athlete  and  an  Untrained 
Bubjeet,"  by  C.  B.  Boot  (by  invitation)  and  H. 
Curl  (by  invitation).    (Bead  by  title.) 


"Effects  of  Physical  Training  on  Pulse  and 
Blood  Pressures  During  Activity  and  During 
Best,"  by  Percy  M.  Dawson. 

"Some  Electrical  Phenomena  of  Animal  Tis- 
sues," by  Bobert  A.  GeselL 

"Experiments  on  the  Belation  of  Blood  Pres- 
sure to  Urine  Formation,"  by  A.  N.  Bichards  and 
O.  H.  Plant  (by  invitation). 

"The  Fate  of  Sulphophenolphthalein  when  In- 
jected into  the  Animal  Organism:  Factors  other 
than  the  Eadney  Influencing  its  Betention,"  by  E. 
C.  KendaU  (by  invitation). 

"Action  of  the  Diuretics  on  the  Denervated 
Kidney,"  by  Wm.  C.  Quinby  (by  invitation). 

"On  the  Movements  of  tiie  Isolated  Ureter  of 
the  Dog,"  by  George  B.  Both. 

"The  Stimulating  Action  of  the  Bromide  Ion  on 
Smooth  Muscle,"  by  T.  K.  Eruse  (by  invitation). 

"The  Physiology  of  the  Chrom&tophores  of 
Fishes — ^11.  Besponses  to  Alkaline  Eartiis  and  to 
Certain  Neutral  Combinations  of  Electrolytes,"  by 
B.  A.  Spaeth. 

"The  Absorption  of  Fat  in  Depancreatised 
Dogs,"  bv  Joseph  H.  Pratt,  C.  W.  McClure  (by 
invitation)  and  Beth  Vincent  (by  invitation). 

"On  the  Toxemia  of  Intestinal  Obstruction,"  by 
L.  B.  Dragstedt  (1^  invitation),  W.  Burby  (by  in- 
vitation) and  A.  J.  Carlson. 

"The  Visible  Structure  of  Cell  Protoplasm,  and 
Death  Changes,"  by  Bobert  Chambers,  Jr.  (by  in- 
vitation). 

"The  Effect  of  a- Amino  Acids,  Dipeptids  and 
Peptones  on  the  Growth  of  Cells  in  vitro,"  by 
Cliurence  A.  Neyman  (by  invitation)  and  Montrose 
E.  Burrows  (by  invitation). 

<<Mu8Cular  Irritability,^'  by  C.  C.  Guthrie. 

"Studies  in  Muscular  Power  and  Fati^e,"  by 
A.  H.  Byan  and  J.  H.  Agnew  (by  invitation). 

"A  Comparison  of  the  Amount  of  Catalase  in 
the  Muscles  of  Active  and  Inactive  Animals,"  by 
W.  E.  Bum.    (Bead  by  title.) 

"A  Study  of  the  Total  and  Preformed  Creatinin 
in  Various  Muscles  of  the  Cat,"  by  Ernest  L. 
Scott  and  Adelaide  Spohn  (by  invitation). 

"The  Cardio-skeletal  Quotient,"  by  W.  L.  M«n- 
denhall. 

"Hunger  and  Appetite  in  Fever,"  by  A.  J. 
Carlson,  J.  Mayer  (by  invitation)  and  J.  a.  Bupp 
(by  invitation). 

"The  Influence  of  Temperature  on  the  Gastric 
Hunger  Contractions  of  Some  of  the  Lower  Ani- 
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"The  Mechanism  of  the  Begulation  of  the  Intm- 
abdominal  Pressure,"  by  Helen  C.  Coombs  (by  in- 
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Pressure  Becords,  snowing  the  Effect  of  MusiCy" 
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"Water  Vaporization  in  Health  and  Diaeaae," 
by  Eugene  F.  Bu  Bois  and  G.  F.  Soderstrom  (by 
invitation). 

"Some  Confliderations  of  the  Isoktted  Bone 
•Marrow,"  by  Cecil  K.  Brinker,  Henry  A. 
Kreutzman  (by  invitation),  and  John  B.  Paul  (by 
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"Some  Physiological  Bisturbances  Induced  in 
Animalu  by  Nitrobenzol  Fumigation,''  b^  Melvin 
Bresbach  and  W.  L.  Chandler  (by  invitation). 

*  <  Physiological  Effects  of  Ingestion  of  Ethyl  Al- 
cohol by  Bectum,  with  Specifu  Reference  to  the 
Gaseous  Exchange,''  by  T.  M.  Cazpenter. 

"On  the  Beflex  Control  of  the  Vagus  Tonus," 
by  F.  T.  Sogers  (by  invitation). 

"An  Inst^ce  of  Apparent  Anesthesia  of  a  So- 
lution," b^  E.  N.  Harvey. 

"Labyrinthine  Beactions  in  Battens,  with  Bem- 
onstration,"  by  A.  L.  Prince. 

"Minimal  variations  in  Spinal  Beflex  Thresh- 
olds," by  Eugene  L.  Porter. 

"Possible  Periodic  Variations  in  the  Knee  Jerk 
in  Women,"  hj  Jessie  L.  King. 

"The  Combination  of  Thrombin  by  the  Anti- 
thrombin  of  the  Blood  Serum,"  by  H.  S.  Gasser. 

"The  Transformation  of  the  Plasma  Clot,"  by 
George  A.  Baitsell.    (Bead  by  title.) 

"Lohibitory  Effects  of  Adrenalin  upon  the 
Sphincter  of  the  Iris,"  by  Bon  B.  Joseph. 

"Changes  in  the  Percentage  Composition  of 
Muscle  Protoplasm  during  Prolonged  Fasting  with 
Work,"  by  Cf.  W.  Greene. 

"Soipe  Observations  on  the  Conditions  of  Ac- 
tivity in  the  Adrenal  Glands,"' by  W.  B.  Cannon 
and  H.  F.  Pierce  (by  invitation). 

"Further  Studies  on  the  Effects  of  Adrenalin 
on  Muscular  Fatigue  and  Limb  Circulation,"  by 
Chas.  M.  Gruber. 

"Anti-Neuritic  Substances  from  Egg  Yolk,"  by 
H.  Steenbock. 

"Endermie  Beactions,"  by  J.  B.  Pilcher  and  T. 
SoUman. 

"The  Active  Constituent  of  the  Thyroid;  Its 
Isolation,  Chemical  Properties,  and  Physiological 
Activity,"  by  E.  C.  Kendall  (with  lantern  demon- 
stration). 

"On  the  Mechanism  of  Blood  Coagulation,"  by 
G.  H.  A.  Clowes. 

"The  Perfusion  of  the  Mammalian  Medulla: 
The  Effect  of  Carbon  Bioxide  and  other  Substuices 
on  the  Bespiratory  and  Cardiovascular  Centers," 
by  B.  B.  Hooker  and  B.  W.  Wilson. 

"Recovery  Experiments  Following  Bemoval  of 
the  His  Auricular  Node  in  the  Bog's  Heart,"  by 
J.  A.  E.  Eyster  and  W.  J.  Meek. 

"The  Effects  of  Temperature  Change  on 
Bhythm  in  the  Human  Electromyogram, ' '  by  Alex- 
ander Forbes  and  W.  C.  Rapleye  (by  invitation). 

"The  So-called  Experimental  Streptococcic 
Poliomyelitis,"  by  C.  G.  Bull  (by  invitation) 
(with  lantern  demonstration). 

"Experimental  Studies  in  Poliomyelitis,"  by  E. 
C.  Bosenow  and  G.  W.  Wheeler  (by  invitation). 

"Experimental  Poliomyelitis  in  the  Monkey," 
by  E.  C.  Bosenow  and  E.  B.  Towne  (by  invitation). 

"The  Belation  of  the  Velocity  of  the  Puke 
Wave  to  Blood  Pressure,"  by  Percy  M.  Bawson. 
(Read  by  title.) 


"Boes  the  Myelin  Sheath  Function  as  an  Insa- 
lator  Broken  only  at  the  Nodes  of  Banvierf "  by 
J.  F.  McClendon.     (Bead  by  title.) 

"The  Oxygen  Pressure  Necessary  for  CeUular 
Activity,"  m^  Montrose  T.  Burrows  (by  invita- 
tion).   (Bead  by  title.) 

"The  Cause  of  Cataract,"  by  W.  E.  Bnrge. 
(Bead  by  tiUe.) 

"The  Attenuation  of  the  Toxic  Action  of  KSCN 
by  Elevated  Temperature,"  by  B.  A.  Spaeth. 
(Read  by  title.) 

"A  QignaX  Magnet  which  Writes  Either  Up- 
wards or  j^ownwards,"  by  W.  Hale. 

"Some  New  Apparatus,"  by  B.  E.  Jackson. 

"An  Improved  Lever  for  Frog's  Heart  and 
Muscle  Strips,"  by  A.  H.  Ryan. 

"The  InhibitoiT  Effect  of  Stimulation  of  the 
Central  End  of  the  Vagus  Nerve  upon  the  Con- 
tractions of  an  Active  Expiratory  Muscle  in  the 
Chicken,"  by  A.  L.  Meyer  (by  invitation). 

"Demonstration  of  a  Gas- Analysis  Apparatus," 
by  TandeU  Henderson. 

"The  Motion  Picture  as  an  Aid  in  Teaching 
Physiology,"  by  J.  A.  B.  Eyster  and  W.  J.  Meek. 

"Pathescope  Films  used  to  Illustrate  Physio- 
logical Demonstrations  to  Students,"  by  Alexander 
Forbes. 

"Motor  Phenomena  of  the  Stomach  and  Cap  as 
Observed  Boentgenographically, "  by  Gregory 
Cole  (by  invitation}* 

"Photographs  Representing  the  Growth  of 
Chickens  Fea  with  Definite  Mixtures  of  Food- 
stuffs under  Laboratory  Conditions  which  have 
heretofore  not  Led  to  Success,"  by  Thomas  B.  Os- 
borne and  Lafayette  B.  Mendel. 

"A  Convenient  Form  of  Non-Polarizable  Elec- 
trode for  Class  Use,"  by  Theodore  Hough. 

"Microscopic  Bemonstration  of  Absence  of 
Ghromatolytie  Change  in  the  Central  Nervous  Sys- 
tem of  the  Woodchuck  (Marmota  monax),"  by  A. 
T.  Rasmussen  (by  invitation)  and  J.  A.  Myers  (by 
invitation). 

"Glycogen  in  the  Blood  Vessels  of  the  Liver," 
by  G.  Carl  Huber  and  J.  J.  B.  Macleod. 

"A  Method  of  Becording  Fundamental  Heart 
Sounds  Birectly  from  the  Heart,"  by  Carl  J.  Wig- 
gers  and  A.  Bean,  Jr.  (by  invitation). 

"Exhibit  of  Photographically  Becording  Appa- 
ratus for  Studying  the  Dynamics  of  the  Cireiua- 
tion,"  by  Carl  J.  Wiggers. 

The  final  joint  meeting  of  Saturday  afternoon 
proved  to  be  of  unusual  interest,  especially  as  re- 
gards a  group  of  papers  on  the  subject  of  polio- 
myelitis, or  infantile  paralysis.  This  discussion 
brought  out  the  largest  attendance  of  the  entire 
scientific  series  of  meetings. 

The  annual  session  adjourned  with  very  kindly 
feelings  of  the  membership  for  the  local  com- 
mittee and  the  staff  of  the  Cornell  Medical  College 
for  the  convenient  and  genial  arrangements  pro- 
viding for  the  physical  comforts  of  the  session. 


Chas.  W.  Grbiks, 
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THE   STATE   GEOLOGIST  AND 
CONSERVATION! 

By  conBervation  now-a-days  is  meant  the 
best  use  of  our  natural  resources,  without 
waste.  Probably  the  responsibility  of  con- 
servation rests  more  upon  the  state  geol- 
ogist than  any  other  state  official,  because 
he  is  the  one,  more  than  any  other,  whose 
duty  it  is  to  study  and  inform  the  public 
upon  the  occurrence,  quality,  quantity  and 
uses  of  the  natural  resources  of  the  state 
he  serves. 

INEXHAUSTIBIiB  RESOURCES 

Natural  resources  may  be  divided  into 
two  kinds :  Those  that  are  inexhaustible  and 
those  that  are  exhaustible.  Of  the  former 
are  such  aa  sand,  clay,  road  materials, 
building  stone  and  water  power.  But  while 
these  and  others  are  inexhaustible  in  quan- 
tity,  they  do  not  occur  universally,  so  may 
become,  and  in  most  places  do  become, 
products  upon  which  it  is  vitally  important 
that  the  public  be  informed. 

Here  it  might  be  well  to  call  attention  to 
the  fact  that  geologists  somewhat,  and  the 
public  to  a  large  extent,  lose  sight  of  the 
common  things,  in  their  anxiety  to  dis- 
cover and  develop  the  rare  ones.  Often  a 
bed  of  shale  for  brick  making,  sand  for 
building,  gravel  for  concrete,  or  limestone 
for  cement,  fertilizer,  or  other  purposes,  is 
of  more  local  importance  than  a  bed  of  coal, 
iron  ore,  or  some  other  of  the  less  common 
products.  A  bluflE  of  stone  may  stand  un- 
used for  years,  before  some  one  will  see  its 
value,  perhaps  for  railroad  ballast  or  con- 

iBead  before  the  American  Mining  Congress, 
Chieago,  November  16,  1916. 
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Crete  work,  and  not  only  realize  from  it  a 
fortune  himself,  but  supply  a  needed  com- 
modity to  industry.  In  studying  these  in- 
exhaustible materials,  as  well  as  the  ex- 
haustible ones,  the  state  geologist  must 
consider  their  quantity  and  quality,  and 
the  possible  uses  to  which  they  can  be  put. 
This  involves  such  things  as  the  condi- 
tions of  supply  and  demand;  mining  or 
quarrying;  transportation  facilities  for  get- 
ting out  the  raw  material,  and  those  of 
converting  it  into  the  manufactured  prod- 
uct ;  and  such  other  things  as  bear  upon  its 
profitable  utilization.  The  state  geologist 
must  carefully  detennine  whether  on  the 
whole  these  conditions  are  favorable  or  un- 
favorable, for  his  conclusion  may  decide 
whether  or  not  a  deposit  that  can  be  worked 
with  profit  will  be  used  at  once  or  left  un- 
used for  many  years  to  come.  It  is  some- 
times tempting  for  the  geologist,  whether 
acting  as  an  official  for  the  public  or  an 
expert  for  a  company,  in  those  cases  where 
he  is  doubtful  as  to  the  value  of  a  deposit, 
to  take  the  easiest  way  out  and  report  un- 
favorably. May  it  not  be  that  good  prop- 
erty is  often  thus  condemned?  Should  we 
not,  when  placed  where  we  must  pass  judg- 
ment upon  deposits  of  doubtful  value, 
intensify  our  investigations  to  the  limit  of 
time  and  means  and  make  sure  of  our 
ground,  if  possible?  If  the  value  can  not 
be  determined  with  certainty,  then  the 
favorable  and  unfavorable  features  should 
be  fully  presented. 

EXHAUSTIBLE   RESOURCES 

In  studying  the  exhaustible  materials, 
the  state  geologist  has  a  double  duty.  In 
the  first  place,  it  is  a  part  of  his  work  to 
make  known  the  areas  in  which  such  actu- 
ally, probably  or  possibly  occur,  to  indicate 
their  quality  and  character,  and  to  make 
suggestions  as  to  their  development.  This 
part  of  the  state  geologist's  work  has  been 


heretofore  and  is  yet  considered  his  main 
duty.  But  with  the  probability  of  some  of 
our  most  important  products  becoming  ex- 
hausted in  the  not  distant  future,  the  geol- 
ogist's duty  in  conserving  known  material 
is  next  in  importance  to  discovering  what  is 
unknown.  To  this  end,  he  should  exercise 
the  powers  of  his  office  to  prevent  waste  of 
exhaustible  raw  material  of  all  kinds.  For 
example,  if  there  is  no  other  bureau  whose 
duty  it  is  to  see  that  the  least  amount  of 
coal  consistent  with  good  mining  is  left  in 
the  ground  as  pillars,  etc.,  it  plainly  is 
the  duty  of  the  state  geologist  to  exert  him- 
self toward  bringing  about  mining  methods 
by  which  the  largest  possible  amount  can 
be  recovered.  The  same  line  of  action  will 
apply  to  oil,  natural  gas,  the  metalliferous 
ores,  and  all  other  exhaustible  materiaL 

Again,  the  state  geologist  should,  at 
least  to  a  reasonable  degree,  be  alive  to  the 
use  of  by-products.  This,  to  be  sure,  will 
take  him  into  the  field  of  metallurgy  and 
chemistry,  but  most  geologists  are  informed 
on  the  elements  of  these  subjects,  if  they 
are  not  experts  in  them.  We  can  hardly 
remain  unconcerned  and  permit  by-prod- 
ucts to  be  wasted,  on  the  assumption  that 
those  operating  the  mines  should  employ 
experts  to  get  the  most  out  of  the  raw  mate- 
rial. If  the  experts 'are  not  employed,  the 
duty  of  the  geologist  becomes  all  the  more 
incumbent,  for  the  loss,  while  one  to  the 
operating  company,  may  be  primarily  one 
to  the  public.  It  may  mean  the  waste  of 
valuable  material  the  public  can  ill  afford 
to  spare. 

Recently  there  has  been  impressed  upon 
me  the  lesson  that  it  is  a  duty  of  the  state 
geologist  to  look  carefully  into  developed 
mines,  not  only  to  ascertain  if  there  is  not 
a  waste  of  the  ore  for  which  the  mine  is 
worked,  or  of  some  possible  by-product, 
but  of  material  that  is  too  important  to  be 
classed  as  a  by-product.    In  the  case  of  the 
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Embreeville  iron  mines  of  Tennessee,  mines 
that  have  been  operated  intermittently  for 
something  like  seventy  years,  it  appears 
that  there  have  been  wasted  during  all  that 
time,  large  quantities  of  zinc  ore,  the  pres- 
ence of  which  was  only  recently  discovered 
by  an  employee  of  the  mining  company 
now  owning  the  property.  This  has,  during 
all  these  years,  been  mined  with  the  iron, 
dumped  with  it  into  the  furnace,  and 
driven  off  as  volatile  matter  into  the  air. 
It  is  not  at  all  improbable  that  the  value 
of  the  zinc  thus  wasted  is  greater  than  that 
of  the  iron  recovered.  For  this  mine  has 
proved  to  contain  large  deposits  of  zinc, 
and  is  now  worked  for  zinc,  with  iron  as  a 
by-product.  The  mines  at  Leadville,  Colo- 
rado, have  had  a  similar  history.  It  is  as 
necessary  to  keep  our  eyes  open  in  a  devel- 
oped mine  as  on  unprospected  ground. 

SOIL   AND   TIMBER   CONSERVATION 

While  this  congress  does  not  immediately 
concern  itself  with  soil  conservation,  the 
title  of  this  paper  requires  me  to  say  that 
in  those  states  that  are  subject  to  rapid  ero- 
sion, there  is  no  more  important  duty  of  the 
state  geologist  than  to  reduce  the  waste 
from  soil  wash  to  the  minimum.  No  one 
knows  so  well  as  he,  the  slow  process  of  soil 
formation,  and  the  rapid  rate  at  which  the 
hillside  accumulations  of  many  thousands 
of  years  are  removed  by  uncontrolled  run- 
ning water.  The  education  of  those  who 
till  the  soil  to  the  great  importance  of  pre- 
serving it  from  wash  is  an  overwhelmingly 
discouraging  undertaking,  but  notwith- 
standing one  which  we  can  not  shirk. 

In  the  conservation  of  our  resources,  the 
state  geologist,  possibly  above  all  others, 
should  look  into  the  future  and  be  con- 
trolled by  its  prospective  demands.  Our 
rapidly  increasing  population ;  the  near  oc- 
cupancy of  all  our  farming  and  pastoral 
lands;  the  possible,  even  probable,  deple- 


tion of  the  soils,  natural  fuels  and  useful 
minerals;  all  these  should  have  his  most 
serious  attention.  In  those  states  where 
forestry  legally  comes  within  the  duties  of 
the  state  geologist,  an  additional  responsi- 
bility of  the  greatest  importance  and  one 
that  often  requires  much  diplomacy,  is 
placed  upon  him. 

LEGISLATION  AND  CONSERVATION 

The  comprehensive  efforts  of  the  state 
geologist  for  conservation  ultimately  re- 
quire him  to  do  what  he  can  for  construc- 
tive statesmanship.  It  is  best  to  attempt 
conservation  through  the  education  of  those 
who  earn  their  livelihood  from  our  natural 
resources,  but  at  times  it  becomes  necessary 
to  supplement  this  by  legislative  enactment. 
This  does  not  of  necessity  mean  that  those 
engaged  in  placing  natural  products  on  the 
market  are  vandals,-  or  even  that  they  are 
indifferent  to  waste  of  material.  Among 
our  most  ardent  and  practical  conserva- 
tionists at  present  are  men  engaged  in 
farming,  mining  and  lumbering.  The  ne- 
cessity for  legislation  may,  and  often  does, 
mean  that  the  complete  and  economic  utili- 
zation of  a  natural  resource  requires  con- 
formation to  a  broad  and  well-worked-out 
plan  that  must  be  put  in  operation  in  state- 
wide, or  it  may  be  inter-state,  proportions. 
In  such  cases,  it  becomes  incumbent  upon 
the  state  or  the  nation  to  impose  such  re- 
strictions as  are  consistent  with  the  most 
complete  utilization  of  such  product,  the 
rights  of  the  public,  and  fairness  to  capital. 

Of  such  nature  is  the  problem  of  water- 
power  development  in  the  states  that  pos- 
sess it  in  large  amount.  This  is  a  natural 
resource,  the  future  importance  of  which 
probably  the  most  sanguine  do  not  realize. 
There  are  two  ways  of  having  it  developed. 
One  is  the  haphazard  way,  by  which  any 
power  site  can  be  occupied  without  regard 
to  whether  the  available  power  is  all  util- 
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ized  or  not,  without  regard  to  whether  or 
not  it  can  advantageously  be  linked  up 
with  other  sites  on  the  same  or  neighbor- 
ing streams,  or  without  regard  to  where 
transmission  lines  go.  This  means  the  fu- 
ture non-utilization  of  a  great  deal  of 
energy  that  will  be  sorely  needed.  The 
other  is  the  systematic  plan,  by  which  all 
these  things  are  worked  out  in  detail.  This 
means  the  ultimate  utilization  of  most  of 
the  available  water  power,  and  this  can  be 
secured  only  by  the  assistance  of  the  state 
through  legislative  enactment.  As  all 
with  experience  know,  this  is  so  difBlcult 
that  it  is  well-nigh  hopeless.  Likewise,  con- 
servation of  forests,  fuel  supply  and  pos- 
sibly the  soil,  need  to  be  encouraged  by 
legislative  enactment.  In  part  or  all  of 
these,  depending  upon  the  scope  of  his 
duties  as  defined  by  statute,  the  state 
geologist  is  expected  to  take  the  initia- 
tive, by  deliberately  calling  the  atten- 
tion of  those  charged  with  administrative 
and  legislative  affairs  to  those  resources 
which  the  state  can  aid  in  conserving. 

THE  SCIENTIFIC  8PIBIT 

The  object  of  most  legislators  in  sup- 
porting geological  surveys  is  to  develop  the 
natural  resources;  that  is,  to  increase  the 
wealth  of  the  state.  We  have  no  fault  to 
find  with  this  attitude,  and  we  willingly 
exert  our  energies  to  that  end ;  but  geolog- 
ical work,  whether  for  economic  or  scien- 
tific purposes,  requires  the  strictly  scien- 
tific spirit  as  its  impelling  force,  without 
which  no  results  can  be  relied  upon.  For 
this  reason  we  must  ask  the  public  to  in- 
dulge us  if,  occasionally,  a  bulletin  ap- 
pears that  does  not  seem  to  have  economic 
importance.  Such  may  in  the  end  prove 
to  be  of  the  greatest  economic  value.  The 
state  geologist  should  be  a  man  who  can 
make  his  work  practical,  but  he  should  at 
the  same  time  be  a  scientist  with  irresist- 


ible inclinations  toward  the  purely  scien- 
tific problems  that  confront  him.  Only 
such  a  geologist  can  effectually  serve  a 
state. 

A.  H.  Purdue 

State  Gbological  Subvey, 
Nashtillx,  Txkn. 


STANFORD  MEETING  OF  THE  PACIFIC 

DIVISION  OF  THE  AMERICAN  ASSO- 

CIATION  FOR  THE  ADVANCE- 

MENT  OF  SCIENCE 

The  second  annual  meeting  of  the  Pacific 
Division  of  the  American  Association  for  the 
Advancement  of  Science  will  be  held  at  Leland 
Stanford  Junior  University  during  the  period, 
April  4  to  7. 

Oeneral  Sessions, — ^Among  the  general  ses- 
sions of  the  division  on  this  occasion  will  be 
the  address  of  the  retiring  president  of  the 
division,  Dr.  J.  C.  Branner,  president  emeritus 
of  Leland  Stanford  Junior  TJniversity,  on  the 
evening  of  Thursday,  April  6.  Dr.  F.  J.  E. 
Woodbridge,  professor  of  philosophy  at  Colum- 
bia TJniversity  and  lecturer  in  philosophy  on 
the  Mills  Foundation  at  the  University  of 
Oalifomia  this  spring,  will  present  an  address 
on  Friday  evening,  April  6,  on  the  subject, 
'^  History  and  Evolution."  This  address  will 
be  followed  by  a  general  reception  on  the 
part  of  the  university  to  the  visiting  members 
of  the  American  Association  and  of  afiSliated 
societies. 

On  Thursday  afternoon,  April  5,  a  symix>- 
sium  will  be  held  upon  the  general  subject, 
'' Coordination  and  Cooperation  in  Besearch 
and  in  Applications  of  Science,"  under  the 
direction  of  Dr.  D.  T.  MacDougal,  director  of 
the  Desert  Laboratory  of  the  Carnegie  Insti- 
tution of  Washington,  at  Tucson.  Among  the 
speakers  at  this  symposium  will  be  Dr.  William 
£.  Bitter,  director  of  the  Scripps  Institution 
for  Biological  Besearch,  at  La  Jolla,  who  will 
present  a  paper  on  "Closer  Organization  of 
Scientific  Men  of  the  World.** 

Meetings  of  Societies. — The  following  an- 
nouncements are  made  concerning  the  meet- 
ings of  societies  x>articipating  in  this  occasion. 

On  Satmrday  evening,  April  7,  a  dinner  will 
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be  given  in  San  Francisco  under  the  auspicee 
of  the  California  Academy  of  Sciences,  at 
which  the  visiting  members  of  the  American 
Association  and  of  affiliated  societies  will  be 
welcome.  The  president  of  the  academy,  Mr. 
C.  E.  Grunsky,  of  San  Erancisco,  will  preside, 
and  a  number  of  men  of  science  in  various 
fields  of  investigation  have  been  invited  to 
give  informal  addresses. 

The  Astronomical  Society  of  the  Pacific  will 
hold  sessions  on  Thursday  and  Friday,  April 
5  and  6.  Some  twenty  papers  are  expected 
from  the  staff  members  of  the  Lick  Observa- 
tory, the  Mount  Wilson  Solar  Observatory, 
the  department  of  astronomy  at  the  Univer- 
sity of  California,  and  from  others.  A  feature 
of  especial  interest  will  be  a  paper  by  Dr. 
George  E.  Hale,  director  of  the  Mount  Wilson 
Solar  Observatory,  covering  many  details  of 
the  investigational  work  being  carried  on  at 
this  observatory,  illustrated  with  motion  pic- 
tures. 

The  Pacific  Section  of  the  American  Mathe- 
matical Society  will  hold  sessions  on  Satur- 
day, April  7. 

The  American  Physical  Society  will  hold 
sessions  on  Saturday,  April  7,  and  a  dinner 
for  physicists  will  be  arranged  at  Stanford 
University  for  Saturday  evening. 

The  California  Section  of  the  American 
Chemical  Society  will  hold  sessions  on  Satur- 
day, April  7. 

The  CordiUeran  Section  of  the  G^logical 
Society  of  America  will  hold  sessions  on 
Thursday  and  Friday,  April  5  and  6.  Cer- 
tain of  the  sessions  will  be  correlated  with 
those  of  the  Seismological  Society  of  Amer- 
ica, and  of  the  Pacific  Coast  Branch  of  the 
Paleontological  Society  of  America,  which  will 
also  meet  upon  the  same  days.  The  program 
of  the  Seismological  Society  will  include  a 
paper  by  Dr.  H.  O.  Wood,  of  the  Hawaiian 
Volcano  Observatory,  on  "The  Earthquake 
Problem  in  Western  United  States,''  and  a 
paper  by  Mr.  A.  H.  Palmer,  of  the  United 
States  Weather  Bureau,  San  Francisco,  on 
''Earthquakes  in  CaUfornia  in  1916."  An 
extensive  program  for  the  Paleontological  So- 
ciety is  in  preparation  dealing  with  Tertiary 


faunas  of  the  Pacific  coast  and  the  influence 
of  climate  ui)on  certain  of  these  faunas. 

The  Le  Conte  Club  will  hold  its  customary 
dinner  for  geologists,  paleontologists,  geog- 
raphers and  seismologists  on  the  evening  of 
Friday,  April  6. 

The  Western  Society  of  Naturalists  will 
hold  sessions  on  Friday,  April  6.  Contribu- 
tions from  members  of  the  society  will  occupy 
the  morning  session  of  Friday  and  the  after- 
noon session  will  be  devoted  to  a  group  of  spe- 
cial i>apers  upon  the  general  topic,  ''The 
Present-Day  Bases  for  the  Evolution  Theory.'' 

On  Saturday,  April  7,  an  excursion  will  be 
conducted,  under  the  auspices  of  the  Zool<^- 
ical  Field  Club  of  Stanford  University,  to  the 
recently  completed  bungalow  of  this  club  in 
the  Coast  Eange  foothills,  which  all  visiting 
members  of  the  biological  societies  partici- 
pating in  this  meeting  are  cordially  invited  to 
attend.  Members  of  the  Cooper  Ornithological 
Club  will  also  join  in  this  excursion. 

The  Pacific  Slope  Branch  of  the  American 
Association  of  Economic  Entomologists  will 
hold  sessions  on  Thursday  and  Friday,  April 
5  and  6. 

Headquarters  and  Regtetration. — The  regis- 
tration headquarters  of  the  Pacific  Division 
for  this  meeting  will  be  in  the  rotunda  of  the 
zoology  building,  Stanford  University.  All 
those  attending  sessions  of  the  Stanford  meet- 
ing, whether  members  of  the  American  Asso- 
ciation or  participating  societies  or  not,  are 
requested  to  register  at  the  headquarta»  office, 
and  to  secure  there  the  general  program  for 
the  meetings. 

Mail  and  Telegrams. — ^MaU  for  persons  at- 
tending the  Stanford  meeting  should  be  ad- 
dressed in  care  of  the  American  Association 
for  the  Advancement  of  Science,  Stanford 
University*  California.  Attention  is  called  to 
the  fact  that  mail  should  be  addressed  to  the 
post  office  known  as  "  Stanford  University/' 
and  not  to  Palo  Alto,«  while  telegrams  should 
be  sent  to  the  Palo  Alto  office  of  the  Western 
Union  Telegraph  Company,  marked,  "to  be 
delivered  at  Stanford  University,  care  of  the 
American  Association  for  the  Advancement 


V 


254 


SCIENCE 


[N.  8.  Vol.  XLV.  No.  1159 


of  Science."  Every  effort  will  be  made  to 
deliver  promptly  all  mail  and  telegrams  thus 
addressed  to  those  who  have  registered. 

Election  of  Officers. — ^According  to  the  pro- 
visions of  the  constitution  of  the  Pacific  Divi- 
sion of  the  American  Association,  the  election 
of  three  members  of  the  executive  conmiittee 
from  nominations  prepared  by  a  duly  ap- 
I>ointed  nominating  committee  or  received 
from  the  floor  at  the  time  of  election  will  be 
held  at  the  evening  session  of  the  Pacific 
Division  on  Thursday,  April  6,  preceding  the 
general  address  of  that  evening. 

Papers  and  Abstracts. — Those  desiring  to 
offer  papers  at  the  sessions  of  any  of  the  par- 
ticipating societies  should  submit  the  titles 
of  their  papers  to  the  secretaries  of  their  respec- 
tive societies  at  as  early  a  date  as  possible,  in 
order  to  be  accorded  a  place  upon  the  program. 
Abstracts  limited  to  300  words  should  also  be 
forwarded  with  the  titles  of  the  paper.  In  case 
the  papers  are  of  a  technical  nature  second 
abstracts  in  popular  phraseology  are  requested 
which  may  be  used  in  the  press  reports  of  the 
meetings. 

Hotel  Accommodations. — ^Rooms  may  be  se- 
cured at  moderate  rates  in  Encina  Hall  on  the 
campus  of  Stanford  University  by  those  who 
wish  to  stay  over  night  at  the  university. 
Applications  for  lodging  should  be  made  in 
advance  to  Professor  J.  P.  Mitchell,  Stanford 
University,  California.  Among  hotels  in  Palo 
Alto  may  be  mentioned  the  following: 

Rates  per  Day,  European  Plan, 

Single  Room  Double  Room 

Palo  Alto  Hotel $1.00  $1.50 

Hotel    Larkin,    without 

bath 1.00  1.50 

with  bath 1.50  2.50 

tTn^versity  Hotel,  single  rooms  50c.,  75c.  and  $1.00. 

Railroad  Bates. — ^It  has  not  been  possible  to 
make  satisfactory  arrangements  for  special 
railroad  rates  on  the  occasion  of  this  meeting. 
Members  are  advised  to  inquire  of  local  agents 
for  round-trip  rates  which  may  be  in  force  at 
the  time  of  the  meeting,  or  to  make  use  of 
mileage  books. 


SCIENTIFIC  EVENTS 

ADVISORY  BOARD  ON  WILD  LIFE  PROTECTION 

IN  CANADA 

The  Canadian  government,  by  an  order  in 
council  dated  December  28,  1916,  has  ai>- 
pointed  an  interdepartmental  advisory  board 
on  life  protection  for  the  purpose  of  formu- 
lating plans  regarding  the  protection  and  use 
of  the  wild  life — by  which  term  is  meant  the 
furbearing  and  big  game  mammals,  the  wild 
fowl  and  other  animal  life — of  the  north- 
western territories,  and  of  advising  in  the  ad- 
•ministration  of  the  Northwest  Game  Act  and 
of  the  legislation  under  the  recently  ratified 
international  treaty  for  the  protection  of  mi- 
gratory birds  in  Canada  and  the  United  States, 
and  generally,  for  the  purpose  of  advising  it 
on  questions  relating  to  the  protection  of  and 
use  of  wild  life  in  Canada.  The  advisory 
board  is  constituted  as  follows:  James  White, 
assistant  to  the  chairman  of  the  commission 
of  conservation;  D.  C.  Scott,  deputy  sup^in- 
tendent  general  of  Indian  affairs;  Dr.  C.  O. 
Hewitt,  Dominion  entomologrist;  Dr.  H.  M. 
Anderson,  geological  survey;  J.  B.  Harkin, 
commissioner  of  Dominion  i>arks. 

Mr.  James  White  is  chairman  and  Dr. 
Hewitt  is  secretary  of  the  board;  Mr.  White 
and  Dr.  Hewitt  are  also  representatives  of  the 
government  on  the  permanent  consultative 
commission  for  the  international  protection  of 
nature. 

PROFESSOR  BLANCHARD  ON  THE  GEOGRAPHY 

OP  PRANCE 

Dr.  Baoul  Blanghard,  professor  of  geog- 
raphy at  the  University  of  Grenoble,  and  ex- 
change professor  at  Harvard  University,  is 
now  delivering  a  series  of  lectures  on  lurban 
geography.  The  cities  to  be  considered  in 
this  course  are:  Lyons,  Marseilles,  Bordeaux, 
Rouen,  Nantes,  Nice,  Nancy,  Lille  and 
Grenoble. 

After  a  careful  detailed  description  of  the 
geography  of  the  region  tributary  to  each  city, 
and  of  the  exact  site  of  the  city.  Professor 
Blanchard  sketches  the  history,  emphasizing 
how  the  geographic  conditions  in  the  environs, 
and  the  immediate  conditions  within  the 
boundaries  of  the  city,  have  influenced  the 
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indijstrial  developmeiit.  The  lectures  are 
Trery  suggestive  to  American  geographers  and 
historians. 

Later^  Professor  Blanchard  will  give  a  series 
of  lectures  on  the  geography  of  the  French 
Alps,  and,  if  time  permits,  will  speak  on  the 
geographic  factors  which  have  influenced  the 
European  war.  These  lectures  are  given  under 
the  auspices  of  the  department  of  geography, 
and  members  of  the  profession  are  welcome  as 
gruests. 

Professor  Blanchard  is  giving  the  follow-  * 
ing  lectures  in  the  Lowell  Institute  series  at 
5  P.M.,  in  Huntington  Hall,  Boston: 

March  13.  "Battle  of  Charleroi  and  Mor- 
hange." 

March  16.    ''Battle  of  the  Mame." 
March    20.    "Fization    of    the    Pront:    Aisne, 
ITser,  Tpres,  Artois,  Champagne." 
March  23.    "Battle  of  Verdun." 
March  27.    "Battle  of  the  Somme." 
March  30.    "Evolution  of  the  Tactics  and  Ar- 
maments from  August,  1914,  to  December,  1916." 

THE  HAYDBN   MEMORIAL  AWARD 

At  the  last  meeting  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  the  gold 
Hayden  Memorial  G^ologrical  Medal  was,  on 
the  recommendation  of  the  council  and  the 
special  committee  on  the  award,  of  which  Dr. 
K.  A.  F.  Penrose,  Jr.,  is  chairman,  voted  to 
William  Morris  Davis,  PhJ).,  emeritus  pro- 
fessor of  geology  in  Harvard  University,  in 
recognition  of  his  distinguished  work  in  the 
science  of  geology.  The  medal  is  awarded 
every  third  year  "for  the  best  publication, 
exploration,  discovery  or  research  in  the  sci- 
ences of  geology  and  paleontology,  or  in  such 
particular  branches  thereof  as  may  be  desig- 
nated." 

The  award  as  first  defined  in  1888  took  the 
form  of  an  annual  bronze  medal  and  the  bal- 
ance of  the  income  of  the  fund.  The  deed  of 
giit  was  modified  in  1900  so  as  to  provide  for  a 
gfold  medal  every  third  year. 

The  awards  so  far  made  are  as  follows : 

James  Hall,  of  Albany,  N.  T.,  1890. 

Edward  D.  Cope,  of  Philadelphia,  1891. 

Inward  Suess,  of  Vienna,  1892. 

Thomas  Henry  Huxley,  of  London,  1898. 


Gabriel  August  Daubree,  of  Paris,  1894. 

Karl  A.  von  Zittel,  of  Mimich,  1895. 

Giovanni  Oapellini,  of  Bologna,  1896. 

A.  Karpinski,  of  Petrograd,  1897. 

Otto  Martin  Torell,  of  Stockholm,  1898. 

Gilles  Joseph  Gustavo  Dewalque,  of  Liege, 
1899. 

Archibald  Gteikie,  of  Edinburgh,  1902. 

Charles  Doolittle  Walcott,  of  Washington, 
1906. 

John  Mason  Clarke,  of  Albany,  1908. 

John  Casx)er  Branner,  of  Stanford  Uni- 
versity, 1911. 

Henry  Fairfield  Osbom,  of  New  York, 
1914. 

William  Morris  Davis,  of  Cambridge, 
1917. 

COMMITTEES   OP  THE  NATIONAL   RESEARCH 

COUNCIL 

The  following  committees  have  been  ar- 
ranged: 

Military  Committee:  Charles  D.  Waleott,  chair- 
man. From  the  Army:  William  C.  Gk)rga8,  WiUiam 
Grozier,  George  0.  Squier.  From  the  Navy:  David 
W.  Taylor,  Bobert  S.  Griffin,  James  D.  G^tewood, 
and  Howard  £.  Coffin,  Van  H.  Manning,  Charles  F. 
Marvin,  S.  W.  Stratton. 

Besearch  in  Educational  Institutions:  George  E. 
Hale,  chairman. 

Promotion  of  Industrial  Research:  J.  J.  Carty, 
chairman. 

Nitrate  Supply:  Arthur  A.  Noyes,  chairman. 

Census  of  Research:  S.  W.  Stratton,  chairman. 

Chemistry:  Marston  T.  Bogert,  chairman.  C.  L. 
Alsberg,  L.  H.  Baekeland,  A.  A.  Noyes,  W.  A. 
Noyes,  T.  W.  Bichards,  Julius  Stieglitz,  W.  B. 
Whitney. 

Physics:  B.  H.  MilHkan,  chairman.  J.  S.  Ames, 
F.  B.  Jewett,  J.  Langmuir,  Theodore  Lyman,  C.  £. 
Mendenhall,  Ernest  Merritt,  M.  I.  Pupin,  S.  W. 
Stratton,  Arthur  G.  Webster. 

Astronomy:  E.  C.  Pickering,  chairman. 

Botany:  J.  M.  Coulter,  chairman. 

Zoology  and  Animal  Morphology :  E.  G.  ConkHn, 
chairman. 

Medicine  and  Hygiene:  V.  C.  Vaughan,  chair- 
man. Frank  Billings,  Chas.  F.  Craig,  David  L. 
Edsall,  Simon  Flezner,  Frederick  P.  Gay,  John 
Howland,  Beid  Hunt,  Theodore  Janeway,  W.  W. 
Keen,  Wm.  J.  Mayo,  George  W.  McCoy,  Bichard  M. 
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Pearee,  Milton  J.  Bosenau,  Edward  B.  Stitt,  Wm. 
H.  Welch,  H.  Gideon  Wells. 

AgricvUture:  Bajmond  Pearl,  chairman.  Edwin 
W.  Allen,  Carl  L.  Alsberg,  Henry  P.  Aimshj,  Eu- 
gene Davenport,  Edward  M.  East,  L.  O.  Howard, 
L.  B.  Jones,  Whitman  H.  Jordan,  Karl  F.  Keller- 
man,  Jacob  G.  Lipman,  L.  B.  Mendel,  Erwin  F. 
Smith,  Theobald  Smith,  W.  J.  SpiUman,  William 
M.  Wheeler. 

Physiology:  W.  B.  Cannon,  chairman. 

Oeography:  W.  M.  Davis,  chairman. 

Geology:  John  M.  Clarke,  chairman. 

Anthropology:  Wm.  H.  Holmes,  chairman. 


SCIENTIFIC  NOTES  AND  NEWS 

In  accepting  the  resignation  of  Professor 
R.  C.  Carpenter  from  the  faculty  of  Sibley 
College,  Cornell  University,  the  trustees  have 
adopted  the  following  resolution : 

Besolved,  that  the  trustees  in  accepting  the  res- 
ignation of  Professor  Carpenter,  express  their  high 
appreciation  of  his  services  to  the  udversity  for 
nearly  thirty  years.  As  a  pioneer  in  the  field  of 
experimental  engineering  he  is  held  in  the  highest 
esteem  by  all  mechanical  engineers,  and  by  his 
writings  in  this  field  he  has  made  an  assured  place 
for  himself  in  the  annals  of  his  profession.  As  a 
teacher  and  investigator  he  is  affectionately  re- 
membered by  many  generations  of  students  and  his 
retirement  from  the  faculty  of  Sibley  College  will 
be  viewed  with  great  regret  by  all  of  his  colleagues. 

The  portrait  of  Professor  R.  D.  Salisbury, 
planned  for  by  his  former  students,  was  pre- 
sented to  the  University  of  Chicago  on  the 
afternoon  of  February  8.  Dr.  T.  C.  Ohamber- 
lin  gave  a  sketch  of  Professor  Salisbury's  life, 
emphasizing  his  early  work  as  a  student  and 
his  contribution  as  a  man  of  research.  Pro- 
fessor W.  W.  Atwood,  of  Harvard  University, 
spol^e  in  behalf  of  the  students,  emphasising 
the  great  work  of  Professor  Salisbury  as  an 
educator  and  formally  presented  the  x)ortrait 
to  the  imiversity.  Professor  Salisbury,  at  the 
request  of  President  H.  P.  Judson,  who  pre- 
sided, replied  briefly,  and  on  behalf  of  the  uni- 
versity the  president  accepted  the  gift. 

Dr.  Joseph  A.  Blake,  formerly  professor 
of  surgery  in  Columbia  University,  who  has 
rendered  distinguished  services  at  Neuilly  and 
at   Kis-Orangis,   has   accepted   an   invitation 


from  the  French  government  to  become  head 
of  the  great  Doyen  Hospital. 

The  officers  of  the  Blinois  State  Academy 
of  Science  elected  for  the  ensuing  year  are 
as  follows: 

PreMent,  Dr.  J.  C.  Hosier,  James  Millilrin  Uni- 
versity,  Decatur. 

Vice-president,  J.  H.  Ferris,  Joliet. 

Treiuurer,  Professor  T.  L.  Hankinson,  Eastern 
State  Normal  School,  Charleston. 

Secretary,  Professor  J.  L.  Prieer,  State  Normal 
University,  Normal 

The  following  officers  of  the  Chemical  So- 
ciety, London,  for  1917-18,  have  been  proposed 
by  the  council :  President,  Professor  W.  Jack- 
son Pope;  New  Vice-presidents,  Colonel  A. 
Smithells  and  Professor  Sydney  Young;  New 
Ordinary  Members  of  Couru:il,  Professor  H. 
C.  H.  Carpenter,  Professor  A.  Findlay,  Pro- 
fessor A.  Harden  and  Dr.  T.  A.  Henry. 

Mb.  F.  J.  Cheshire  has  been  elected  presi- 
dent of  the  Optical  Society,  London. 

A  GOLD  medal  has  been  awarded  by  the 
French  government  to  Professor  Landouzy 
for  his  long  and  ceaseless  study  of  tuberculosis 
and  means  to  combat.it. 

Dr.  Hot  G.  Pearoe,  formerly  assistant  pro- 
fessor of  physiology,  college  of  medicine^  Uni- 
versity of  Illinois,  Chicago,  is  now  a  member 
of  the  research  laboratory  of  the  medical  dinic. 
Lakeside  Hospital,  Cleveland.  Dr.  Stanley  P. 
Reiman,  formerly  resident  pathologist,  Lake- 
side Hospital,  has  been  appointed  Hanna  re- 
search fellow  in  pathology  in  the  school  of 
medicine.  Western  Reserve  University. 

Dr.  Robert  Grant  Aitken,  astronomer  in 
the  Lick  Observatory,  has  been  granted  by  the 
University  of  California  four  months'  leave  of 
absence  to  go  to  the  Atlantic  coast  to  complete 
arrangements  for  the  publication  of  his  work 
on  the  double  stars. 

Henry  Hinds,  geologist  and  acting  chief  of 
the  section  of  eastern  coal  fields  of  the  U.  S. 
G^logical  Survey,  has  left  the  government 
service  temporarily  in  order  to  take  up  pri- 
vate oil  work  in  Costa  Rica  and  neighboring 
republics. 
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Dr.  a.  J.  Oarlson,  professor  of  physiology 
in  the  ITniyersity  of  Chicago,  read  a  paper  at 
the  February  meeting  of  the  Kansas  Chapter 
of  Sigma  Xi  on  **  The  Nature  of  the  Hunger 
Mechanism.'' 

On  the  evening  of  March  24  Professor  Wal- 
lace W.  Attv^ood,  of  Harvard  University,  will 
conduct  a  lecture  conference  at  the  Brooklyn 
Institute  of  Arts  and  Sciences  on  '*  Qold  Min- 
ing in  Alaska."    The  lecture  will  be  illustrated. 

Dr.  W.  S.  Cooper,  of  the  University  of  Minne- 
sota, gscve  a  lecture  on  February  23  before  the 
G^eographic  Society  of  Chicago  on  "  The  Vege- 
tation of  the  Glaciers  of  Alaska/'  On  March 
23,  Professor  Bobert  Q.  Aitken,  of  the  Lick 
Observatory,  will  speak  on  "  The  Work  of  two 
Mountain  Observatories." 

Mr.  a.  Castok  Chapman  delivered  a  lecture, 
entitled  ''  Some  Main  Lines  of  Advance  in  the 
Domain  of  Modem  Analytical  Chemistry,"  to 
the  Chemical  Society,  London,  on  March  15. 
Dr.  Horace  T.  Brown  will  lecture  on  "The 
Principles  of  Diffusion:  their  Analogies  and 
Applications,"  on  May  17. 

Thb  library  of  the  late  Professor  Hugo 
Miinsterberg  has  been  given  to  Harvard  Uni- 
versity by  a  group  of  his  friends.  The  library 
consists  of  about  10,000  books,  reprints,  pamph- 
lets, manuscripts,  charts  and  other  papers. 
Amoo^  the  3,000  books  in  the  collection  are 
the  latest  and  most  valuable  ones  on  experi- 
mental and  applied  psychology,  especially  those 
bearing  on  phases  of  the  subject  to  which  Pro- 
fessor Miinsterberg  had  devoted  his  time. 

QxoRGE  Massee,  formerly  of  the  Boyal  Bo- 
tanic Garden,  Kew,  died  on  February  17,  at 
the  age  of  sixfy-seven  years. 

Dr.  a.  Battelli,  professor  of  experimental 
physics  at  the  University  of  Pisa  and  a  mem- 
ber of  the  Italian  national  legislature,  has  died 
at  the  age  of  fifty-five  years. 

Dr.  Friei»ich  Hahn,  who  occupied  the  chair 
of  geography  at  Konigsberg,  has  died  at  the 
age  of  sixty-five  years. 

The  National  Canners'  Association  has 
offered  Harvard  University  the  sum  of  $20,000 
annually  for  a  i>eriod  of  three  years  to  carry 
on  an  investigation  of  food  poisoning  or  so- 


called  ptomaine  i>oisoning,  with  special  refer- 
ence to  canned  goods.  The  offer  has  been  ac- 
cepted by  the  university,  with  the  understand- 
ing that  the  investigation  shall  be  conducted 
and  the  results  thereof  published  with  entire 
academic  freedom.  The  study  will  be  made  at 
the  Medical  School  under  the  direction  of  Dr. 
M.  J.  Bosenau,  professor  of  preventive  medi- 
cine and  hygiene.  The  national  research  coun- 
cil of  the  National  Academy  of  Sciences  is 
supervising  the  investigations  on  this  subject. 
The  advisory  committee  of  the' council  consists 
of  Professors  John  J.  Abel,  of  Johns  Hopkins 
University;  Beid  Hunt,  of  Harvard  Univer- 
sity; H.  Gideon  Wells,  of  the  University  of 
Chicago;  Eugene  Opie,  of  Washington  Uni- 
versity ;  Lafayette  B.  Mendel,  of  Yale  Univer- 
sity, and  Frederick  T.  Novy,  of  the  University 
of  Michigan. 

The  council  of  the  New  York  Academy  of 
Sciences  has  voted  that  because  of  the  un- 
settled condition  of  our  international  affairs 
the  Centennial  Celebration,  planned  for  the 
second  week  of  the  coming  May,  be  deferred 
without  date.  It  was,  however,  voted  that  a 
centennial  meeting  be  held  some  Monday  even- 
ing in  May  at  which  emphasis  will  be  placed  on 
the  history  of  the  academy.  The  president  was 
authorized  to  obtain  a  speaker  for  this  Cen- 
tennial Meeting;  and  was  requested,  in  con- 
sultation with  the  other  members  of  the  com- 
mittee on  history  to  prepare  a  digest  of  his- 
torical data  for  the  occasion. 

The  lieutenant-governor  of  the  Punjab  laid 
the  foundation  stone  of  the  new  building  of  the 
Society  for  Promoting  Scientific  Knowledge 
at  Lahore  on  January  30.  The  site  for  the 
new  headquarters  of  the  society  has  been  givea 
by  the  Lahore  municii>ality  and  a  simi  of  Bs. 
14,000  has  been  raised  by  subscription.  < 

The  department  of  chemistry  of  the  New 
York  City  College,  of  which  Professor  Charles 
BaskerviUe  is  the  head,  has  announced  a  series 
of  lectures  to  be  offered  during  the  spring  se- 
mester. These  lectures  are  open  to  the  public, 
and  will  be  held  on  Friday  afternoons  at  three 
o'clock  in  the  Doremus  Lecture  Theater,  140th 
Street  and  Convent  Avenue.  The  following  is 
the  list  of  lecture&    February  16,  "  From  Ore 
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to  rinished  Pipe''  (illustrated  with  motion 
pictures),  by  Mr.  C.  F.  Boland,  New  York  rep- 
resentative, metalluigical  department.  Na- 
tional Tube  Co.  March  2,  "  New  Method  for 
Nitrogen  Fixation,"  experimental,  showing 
utilization  of  home-made  apparatus,  by  Dr.  J. 
E.  Bucher,  professor  of  chemistry.  Brown  Uni- 
versity. March  16,  "  Chemical  Structure  and 
the  Biological  Function  of  Tissue  Elements," 
by  Dr.  P.  A.  Levene,  Kockefeller  Institute. 
March  23,  "  The  Conservation  of  Pine  Forests 
through  the  Methods  of  Chemical  Eesearch" 
(illustrated  by  specimens  and  stereopticon),  by 
Dr.  Chas.  H.  Herty,  editor  of  the  Journal  of 
IndtLstrial  and  Engineering  Chemistry. 
March  30,  "  The  Getting  of  Wisdom,"  by  Dr. 
H.  K.  Mees,  director  research  department, 
Eastman  Kodak  Co.  April  13,  ''  Colloids  in 
Pharmacy  "  (illustrated  and  experimental),  by 
Dr.  John  ITri  Lloyd,  manufacturer,  chief  chem- 
ist, investigator  and  novelist  April  27, 
"Some  Chemistry  of  the  Tropics"  (illus- 
trated from  recent  observation),  by  Dr.  L.  H. 
Friedburg,  professor  emeritus  of  the  College  of 
the  City  of  New  York. 

Dr.  Thomas  H.  Haines,  professor  of  nervous 
and  mental  diseases  at  Ohio  State  University, 
has  five  months'  leave  of  absence  from  his  work 
at  the  university  and  from  the  Bureau  of 
Juvenile  Eesearch,  and  is  making  a  state 
survey  of  mental  defectives  in  Kentucky.  A 
state  commission  on  the  feebleminded  was  ap- 
pointed in  May,  1916,  by  Governor  Stanley  in 
accordance  with  a  resolution  adopted  by  the 
Qeneral  Assembly  in  March,  1916.  Dr.  Haines 
was  appointed  director  of  the  survey  and  sent 
to  the  commission  in  Kentucky  by  the  Na- 
tional Committee  for  Mental  Hygiene,  and  the 
Bockefeller  Foundation,  without  cost  to  the 
state  of  Kentucky.  Kentucky  presents  a 
peculiarly  fertile  field  in  which  to  secure  social 
economics  in  the  management  of  defectives. 
By  the  terms  of  the  Pauper  Idiot  Act,  the  sub- 
stance of  which  has  been  on  the  statute  books 
since  the  second  year  of  the  commonwealth, 
1793,  any  person  who  is  proved  to  be  without 
estate  and  mentally  feeble,  to  the  satisfaction 
of  a  jury,  and  is  so  certified  to  the  state  auditor, 
may  draw  annually  from  the  state  treasury, 
through  his  committee  seventy-five  dollars  for 


his  maintenance.  Last  year  more  than  twenty- 
two  hundred  such  pauper  idiots  cost  Ken- 
tucky by  this  means  alone  $165,000.  This 
method  is  said  to  encourage  the  propagation 
of  the  mentally  incompetent. 

Mr.  and  Mrs.  Gilbert  H.  Grosvenor  have 
given  to  the  American  Association  to  Pro- 
mote the  Teaching  of  Speech  to  the  Deaf  a 
trust  fund  of  $5,000  to  establish  an  ''Alex- 
ander Graham  Bell  Grosvenor  Memorial 
Fund,'*  in  memory  of  their  second  son,  who 
died  March  6,  1915.  In  accepting  this  memo- 
rial fund  the  directors  resolved  that  the  in- 
come shall  be  used  in  paying  for  the  publica- 
tion and  distribution  of  literature  that  will 

* 

help  parents  to  intelligently  train  and  teach 
deaf  children  in  the  home  prior  to  school  age, 
and  that  every  publication  paid  for  from  the 
income  of  this  fund  shall  bear  on  the  title  page 
an  inscription  stating  that  it  is  a  publication 
of  the  Alexander  Graham  Bell  Grosvenor 
Memorial  Fund.  Following  a  suggestion  from 
the  donors,  the  directors  decided  to  ofFer  $300, 
a  sum  equivalent  to  the  first  year's  income,  for 
the  best  essay  on  the  subject  of  "Teaching 
and  Training  Little  Deaf  Children  in  the 
Home.''  A  decision  on  the  essays  submitted 
will  shortly  be  made  by  the  judges,  who  are 
Mr.  and  Mrs.  Edmund  Lyon,  Eochester,  N.  Y., 
Dr.  and  Mrs.  A.  L.  E.  Crouter,  Mr.  Airy, 
Philadelphia,  Pa.,  and  Mr.  and  Mrs.  Gilbert 
H.  Grosvenor,  Washington,  D.  C. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Washburn  College  at  Topeka,  Kansas,  has 
just  added  $500,000  to  its  permanent  endow- 
ment fund.  Of  this  sum  $200,000  was  con- 
tributed by  citizens  of  Topeka,  $200,000  con- 
sists of  contributions  secured  by  President 
Womer  outside  of  Topeka  and  $100,000  was 
given  by  the  G^eneral  Education  Board. 

The  University  of  California  is  to  receive 
$10,000  as  a  library  endowment  by  bequest 
from  Horace  Davis,  president  of  the  univer- 
sity from  1888  to  1890. 

It  has  been  decided  to  make  the  erection  of 
new  science  buildings  for  the  University  Col- 
lege of  North  Wales,  Bangor,  the  North  Wales 


Maboh  16,  1917] 


SCIENCE 


259 


memorial  to  men  fallen  in  the  war.    The  cost 
of  the  scheme  will  be  £150,000. 

We  learn  from  Nature  that  Mr.  D.  M. 
Forbes,  who  died  on  December  13  last,  has 
bequeathed  to  the  University  of  Edinburgh  his 
books  relating  to  the  Philippine  Islands,  and 
the  residue  of  his  property,  which,  with  the 
property  abroad,  will  amount,  it  is  under- 
stood, to  about  £100,000,  for  the  purposes  of 
education. 

The  council  of  the  University  of  Liverpool 
has  recently  received  from  a  donor  who  de- 
sires to  remain  anonymous  a  sum  of  money 
sufficient  partially  to  endow  a  chair  of  geog- 
raphy. The  council  has  felt  justified,  under 
the  circumstances,  in  establishing  the  chair, 
and  a  professor  will  be  api>ointed  in  a  few 
we^. 

Walteb  a.  Patrick,  Ph.D.  (Oottingen),  of 
Syracuse  University,  has  been  appointed  asso- 
ciate in  chemistry  at  the  Johns  Hopkins  Uni- 
versity. After  two  years  spent  in  physical 
chemical  research  at  the  Massachusetts  Insti- 
tute of  Technology,  Dr.  Patrick  spent  a  year 
with  Freundlich,  at  Braunschweig,  a  year 
with  Zsigmondy  at  Gottingen  and  a  year  as 
private  assistant  to  Professor  Donnan,  at  Uni- 
versity College,  London. 

Dr.  Howard  T.  Ejlrsner,  professor  of 
pathology,  has  been  elected  secretary  of  the 
school  of  medicine,  Western  Beserve  Univer- 
sity. Dr.  Eussell  J.  Collins,  demonstrator  of 
pharmacology,  has  resigned  because  of  ill 
health. 

The  University  of  Cambridge  will  here- 
after grant  the  degrees  of  master  of  letters 
and  master  of  science  for  somewhat  the  same 
qualifications  as  the  doctorate  of  philosophy 
is  awarded  by  Q«rman  and  American  univer- 
sities. A  proposal  that  the  degree  of  doctor  of 
philosophy  be  awarded  was  rejected. 


DISCUSSION  AND  CORRESPONDENCE 

WHEN  IS  A  FORCE  NOT  A  FORCE? 

The  article  by  Mr.  Gordon  S.  Fulcher  in 
8CISKCB  for  November  24,  1916,  calls  atten- 
tion in  a  most  timely  way  to  the  vagueness 
which  characterizes  the  discussion  of  the  idea 


of  force  in  most  of  our  modem  text-books  of 
physics,  but  does  not  make  clear  just  how  he 
would  ''use  force  only  in  the  single  definite 
sense  implied  in  the  laws  of  motion."  Let  us 
take  the  following  simple  case:  a  ball  is  at- 
tached to  a  rubber  cord,  say  three  feet  in 
length.  A  i)erson  grasps  the  ball  and  pulls  it 
with  a  force  F,  stretching  the  rubber  cord  to 
a  length  of  five  feet.  The  strain  in  the  cord 
is  produced  by  the  two  forces  -{-P  and  — F 
acting  at  the  ends  of  the  cord.  The  third  law 
of  motion  covers  the  case. 

Now  suppose  the  person  swings  the  ball 
around  his  head  at  the  end  of  the  rubber  cord 
until  its  velocity  is  great  enough  to  stretch 
the  cord  again  to  a  length  of  five  feet.  The 
stress  in  the  cord  is  the  same  as  before.  The 
question  is,  what  is  the  nature  of  the  ''reac- 
tion" which  the  ball  is  exerting  on  the  cord 
to  stretch  it?  It  is  certainly  a  "force"  F 
(otherwise  the  cord  would  not  be  stretched  as 
it  is),  and  it  is  in  one  sense  balancing  the 
equal  "action"  of  the  cord  on  the  revolving 
ball,  which  we  know  as  centripetal  force.  Is 
the  "centrifugal  force"  (inertia-reaction  of 
the  ball)  in  this  case  a  force  in  the  "single 
definite  sense  implied  in  the  laws  of  motion  "f 
Does  the  third  law  also  cover  this  case? 

We  usually  define  force  as  that  which  pro- 
duces (or  tends  to  produce)  a  change  in  the  con- 
dition of  motion  of  a  mass,  either  in  magni- 
tude or  in  direction.  Certainly  inertia-reaction 
might  not  come  under  this  definition,  but  un- 
doubtedly our  definitions  of  force  are  intended 
to  describe  ordinary  forces — ^mechanical,  mag- 
netic, electrical,  etc. — which  can  do  three 
things:  (1)  oppose  other  forces,  (2)  produce 
acceleration,  and  (3)  produce  deceleration. 
The  force  called  friction  can  do  only  the  first 
and  third  of  these  things;  it  can  not  produce 
acceleration  (except  in  indirect  ways).  Is 
friction  a  force  in  good  and  regular  standing 
in  the  "single  definite  sense  implied  in  the 
laws  of  motion"? 

Inertia-reaction  can  do  only  the  first  of  these 
three  things;  it  can  not,  by  its  very  nature, 
produce  either  acceleration  or  deceleration. 
And  yet  even  while  it  is  opposing  the  restoring 
stress  in  the  rubber  cord  mentioned  above,  we 
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call  the  force  exerted  by  the  cord,  because  it 
produces  centripetal  acceleration,  an  ^unbal- 
anced force.'' 

What  is  the  average  student  to  make  of  it 
when  he  is  told  in  one  of  our  best  texts  that 
''force  is  exerted  only  while  the  motion  is 
dbanging/'  and  yet  on  the  next  page  reads  ''  a 
locomotive  pulling  a  train  with  uniform  veloc* 
ity  along  a  level  track  exerts  force"  on  the 
train? 

Or  when  in  another  text  he  is  told  that  to 
every  action  there  is  always  an  equal  and  con- 
trary action,  and  is,  then  informed  that  an 
unbalanced  force  acting  on  a  mass  produces 
acceleration} 

Or  when  he  reads  in  one  of  the  very  best  of 
our  first-year  texts  that  ''forces  always  occur 
in  pairs,  one  of  the  pair  being  equal  and  oppo- 
site to  the  other,''  and  yet  is  told  a  little 
farther  on  that  "by  an  unbalanced  force  we 
mean  more  push  or  pull  in  one  direction  than 
the  other"? 

Why  can  not  we  frankly  admit  that  inertia- 
reaction  acts  in  one  respect  like  a  force,  and 
is  actually  a  kind  of  force,  even  if  we  con- 
tinue to  use  the  term  "  unbalanced  force "  in 
the  sense  of  a  force  opposed  only  by  inertia' 
reaction?  A  porter  pushing  a  heavily  laden 
truck  at  uniform  speed  feels  the  reaction  due 
to  friction;  if  the  friction  suddenly  vanished, 
he  would  feel  the  reaction  due  to  the  inertia 
of  the  truck.  He  might  not  know  the  differ- 
ence, except  that  in  the  latter  case  he  would 
succeed  in  giving  the  truck  a  small  accelera- 
tion. But  he  would  doubtless  be  greatly  aston- 
ished to  learn  that  in  the  first  case  his  push 
was  balanced  by  an  equal  counter-force,  while 
in  the  second  case  his  push  was  an  "un- 
balanced force"! 

The  writer  finds  that  the  clearest  (if  some- 
what tautological)  definition  of  force  for  the 
average  student  is  that  which  produces  motion, 
change  of  motion,  compression  and  tension. 
Under  this  definition  the  inertia-reaction  of 
the  ball  revolving  at  the  end  of  the  rubber 
cord  is  a  force,  because  it  produces  tension 
in  the  cord. 

Inertia-reaction  can  oppose  other  forces,  it 
can  in  that  sense  balance  them,  but  it  can  not 


hold  them  in  equilibrium,  because  a  force  op- 
posed only  by  inertia-reaction  always  produces 
acceleration,  positive  or  negative,  and  may  for 
that  reason  be  called  an  imbalanced  force. 

If  the  drawbar  pull  of  a  locomotive  is  1,000 
pounds,  and  the  sum  of  the  opposing  forces  due 
to  the  friction  of  the  wheels,  journals,  wind, 
etc.,  is  600  pounds,  we  may  say  that  the  un- 
balanced force  exerted  by  the  engine  on  the 
train  is  400  poimds,  and  this  produces  accelera- 
tion. But  the  pull  on  the  drawbar  is  the  same 
in  both  directions — it  is  manifestly  impossible 
for  it  to  be  otherwise — and  the  backward  pull 
IB  made  up  of  600  pounds  of  frictional  forces 
and  400  pounds  of  inertia-reaction. 

Andrew  H.  Pattebson 

Univxbsitt  or  North  Carolina, 
Chapil  HmL 


SCIENTIFIC  BOOKS 

Diseases  of  Occupation  and  Vocational  Hy- 

giene.    Edited  by  G.  M.  Kober  and  W.  C. 

Hanson.     P.  BlakLston's  Son  &  Company. 

Philadelphia,  1916.    Octavo.    Pp.  xxi  +  918. 

$8.00. 

Ten  years  ago  there  was  no  such  thing  as  a 
science  of  industrial  hygiene  in  the  United 
States.  During  the  last  half  of  the  decade 
Dr.  Alice  Hamilton,  Dr.  O.  M.  Price,  Dr. 
E.  R.  Hayhurst,  Mr.  F.  L.  Hoffman  and 
others  have  conducted  fundamental  and  im- 
portant investigations  in  this  field;  the  Amer- 
ican Association  for  Labor  Legislation  has 
organized  an  educational  campaign  which  has 
resulted  in  unparalleled  legislative  advances; 
and  during  the  past  two  years  three  good  text^ 
books  have  appeared  dealing  with  the  subject 
—Dr.  G.  M.  Price's  "The  Modem  Factory," 
Dr.  W.  Oilman  Thompson's  "The  Occupa- 
tional Diseases,"  and  the  volume  under  dis- 
cussion— besides  a  wealth  of  monographs  on 
accident  prevention  and  other  special  phases 
of  the  subject. 

"Diseases  of  Occupation  and  Vocational 
Hygiene"  is  the  most  ambitious  of  these 
works,  having  been  prepared  under  the  editor- 
ship of  Drs.  Kober  and  Hanson  by  thir^-one 
American  and  foreign  specialists  in  various 
branches.    Many  of  the  topics  are  so  treated 
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as  to  make  noteworthy  contributions  to  the 
science  of  industrial  hygiene.  Dr.  T.  M. 
Legge's  section  on  Arsenic  Poisoning  is  the 
best  brief  treatment  of  this  subject  known  to 
the  rcTiewer.  Dr.  E.  R.  Hayhurst's  discussion 
of  brass  and  zinc  poisoning,  Dr.  G.  L.  Apf el- 
bach's  treatment  of  carbon  monoxid  poisoning. 
Dr.  Hamilton's  review  of  lead  poisoning  in  the 
United  States  and  Dr.  Louis  Casamajor's  sec- 
tion on  manganese  poisoning  all  embody  in 
compact  form  original  researches  of  the 
authors  which  have  been  made  under  Amer- 
ican conditions  and  with  such  thoroughness  as 
to  be  of  substantial  and  permanent  value. 
Professor  P.  S.  Lee's  chapter  on  Patigue  and 
Occupation  is  a  notable  contribution  to  the 
subject^  and  Dr.  J.  T.  Bowen's  discussion  of 
occupational  affections  of  the  skin  contains 
much  valuable  material.  Dr.  L.  Devoto's  ac- 
count of  his  famous  clinic  for  occupational 
diseases  at  Milan,  Professor  G.  0.  Whipple's 
brief  discussion  of  the  use  and  the  fallacies  of 
statistics,  and  the  sections  on  factory  legisla- 
tion by  Mr.  John  B.  Andrews,  by  the  late 
Professor  0.  R  Henderson  and  by  Mr.  0.  H. 
Crownhart,  are  deserving  of  specially  favor- 
able mention. 

With  the  virtues  of  an  encyclopedic  work 
Xnrepared  by  many  authors  there  necessarily 
goes  a  certain  lack  of  balance  and  proportion, 
aggravated  in  this  case  by  the  somewhat  arti- 
ficial separation  of  the  diseases  themselves 
from  their  etiology  and  prophylaxis  which 
leads  to  the  discussion  of  arsenic  poisoning, 
brass  poisoning,  etc.,  in  two  different  places 
in  the  book  and  often  by  different  authors, 
with  some  consequent  repetition  and  confu- 
sion. The  sections  on  etiology  and  prophy- 
laxis, as  a  whole,  show  a  painstaking  study  of 
the  literature  but  do  not  suggest  an  intimate 
first-hand  contact  with  the  inside  of  a  factory. 

Perhaps  the  most  striking  evidence  of  this 
academic  attitude  is  the  small  amount  of  space 
devoted  to  dust,  ventilation  and  general  factory 
sanitation  as  compared  with  the  industrial  poi- 
sons. The  most  serious  problems  of  industrial 
life  are  accidents  and  tuberculosis,  the  indus- 
trial poisonings  (except  plumbism)  being  by 
comparison  relatively  unimportant.    Accidents 


presumably  fall  outside  the  scope  of  this  work 
but  certainly  industrial  tuberculosis  does  not; 
yet  dust  removal  and  factory  ventilation  are 
scantily  treated,  while  pages  are  devoted  to 
rare  intoxications,  of  interest  only  as  medical 
curiosities. 

Dr.  Gilman  Thomi>8on's  *'  Occupational  Dis- 
eases "  while  preeminently  medical  in  its  view- 
point, includes  excellent  chapters  on  factory 
sanitation  and  dust  removal,  is  in  general  far 
better  balanced  and  shoiild  prove  more  valu- 
able for  the  physician  and  the  average 
worker  in  industrial  hygiene;  Dr.  Price's 
''Modem  Factory,"  while  much  more  ele- 
mentary and  necessarily  superficial  in  certain 
details,  gives  by  far  the  clearest  picture  for 
beginning  students  of  the  entire  subject,  in- 
cluding accident  prevention,  and  remains  the 
best  text-book  for  social  workers,  factory 
superintendents  and  others  who  may  be  inter- 
ested in  the  general  aspects  of  the  question. 
**  Diseases  of  Occupation  and  Vocational  Hy- 
giene" contains  much  material  which  will 
make  it  a  valuable  reference  book  for  the 
specialist;  but  it  is  not  likely  to  supplant 
either  of  the  two  earlier  works,  each  of  which 
so  well  fills  its  special  field. 

C.-E.  A.  WiNSLOW 

Yalx  Univxesitt 


PROCEEDINGS  OF  THE  NATIONAL 
ACADEMY  OP  SCIENCES 

Thb  twelfth  number  of  Volimie  2  of  the 
Proceedings  of  the  National  Academy  of  Sci- 
ences contains  the  following  articles: 

The  Origin  of  Veins  of  the  Ashestiform 
Minerals:  Stephen  Taber,  Department  of  Geol- 
ogy, University  of  South  Carolina.  Cross- 
fiber  veins  are  formed  through  a  process  of 
lateral  secretion;  the  fibrous  structure  is  to  be 
attributed  largely  to  the  mechanical  limita- 
tion of  crystal  growth  through  the  addition  of 
i^ew  material  in  only  one  direction. 

A  New  Test  of  the  Subsidence  Theory  of 
Coral  Beefs:  Reginald  A.  Daly,  Department 
of  G^logy  and  G^eography,  Harvard  Univer- 
sity. Existing  coral  reefs  are  new  upgrowths 
on  platforms  which  have  been  formed  before, 
and  independently  of,  the  reefs.     The  sub- 
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marine  topography  of  each  reef-platform 
structure  aa  a  whole  and  the  elementary  prin- 
ciples of  oceanography  declare  against  the 
assumption  that  the  forms  and  spatial  rela- 
tions of  atoU  and  harrier  reefs  are  due  to  the 
sinking  of  the  earth's  crust. 

A  New  Thermometer  Scale:  Alexander  Mc- 
Adie,  Blue  Hill  Observatory,  Harvard  Univer- 
sity. It  is  suggested  that  the  absolute  zero 
and  the  melting  point  of  ice  be  designated  as 
0  and  1,000. 

On  the  Immunity  Coloration  of  Some  Nudi- 
hranchs:  W.  J.  Crozier,  Bermuda  Biological 
Station  for  Besearch,  Agar's  Island,  Bermuda. 
The  coloration  of  Ohromodoris  zebra  is  a 
metabolic  accident,  at  least  in  relation  to  its 
protection. 

Some  Effects  of  the  Continued  Admintstror 
tion  of  Alcohol  to  the  Domestic  Fowl,  wUh 
Special  Reference  to  the  Progeny:  Raymond 
Pearl.  Confirmation  of  previous  calculations 
that  the  progeny  of  alcoholized  parentage  in 
Xx>ultry,  while  fewer  in  numbers,  are  made  up 
of  individuals  superior  in  physiological  vigor 
and  that  this  result  is  due  to  a  selective  action 
of  the  alcohol  upon  the  germ-cells. 

An  Ionization  Manometer:  O.  E.  Buddey, 
Research  Laboratory,  American  Telephone  and 
Telegraph  Company  and  Western  Electric 
Company.  Use  is  made  of  the  ionization  of 
gas  by  an  electron  discharga  The  range  of 
the  apparatus  is  from  10~'  mm.  to  as  low  pres- 
sures as  can  be  obtained. 

Physiological  Studies  on  Rhizophora: 
Howard  H.  M.  Bowman,  Department  of 
Botany,  University  of  Pennsylvania,  and  Tor- 
tugas  Laboratory,  Carnegie  Institution  of 
Washington.  The  rate  of  transpiration  varies 
directly  with  the  concentration  of  the  medium 
in  which  the  Rhizophora  plants  grow. 

On  the  Hydrogen  Ion  Concentration  of  Sea 
Water,  and  the  Physiological  Effects  of  the 
Ions  on  Sea  Water:  J.  F.  McClendon,  Depart- 
ment of  Physiology,  University  of  Minnesota, 
and  Tortugas  Laboratory,  Carnegie  Institu- 
tion of  Washington.  It  is  concluded  that 
OH',  Na*  and  K'  increase  the  permeability  of 
the  plasma  membrane  by  causing  it  to  swell 
and  that  Ca",  Mg"  and  H*  (at  least  on  the 


alkaline  side  of  the  isoelectric  point)  inhibit 
increase  in  permeability  by  inhibiting  swelling. 

Some  Interrelations  between  Diet,  Growth 
and  the  Chemical  Composition  of  the  Body: 
Lafayette  B.  Mendel  and  Sarah  E.  Judson, 
Sheffield  Laboratory  of  Physiologrical  Chemis- 
try, Yale  University.  Changes  in  the  water, 
ether  extract,  and  ash  content  of  the  body 
have  been  determined  under  various  conditions. 

Further  Study  of  the  Atomic  Weight  of  Lead 
of  Radioactive  Origin:  Theodore  W.  Richards 
and  Charles  Wadsworth,  3d,  Wolcott  Gibbs 
Memorial  Laboratory,  Harvard  University. 
Atomic  weight  of  four  different  examples  of 
isotopic  lead  not  hitherto  tested  was  deter- 
mined, with  the  results  varying  from  207.00 
to  206.08. 

On  Some  Anomalies  in  Geographic  Distri- 
bution of  Pacific  Coast  Mollusca:  WiUiam 
Healey  Dall,  Smithsonian  Institution,  Wash- 
ington, D.  C.  Observations  in  regard  to  lon^r- 
continued  studies  by  the  author. 

Some  Psycho-Physiological  Processes  as 
Affected  by  Alcohol:  W.  R.  Miles,  Nutrition 
Laboratory,  Carnegie  Institution  of  Washing- 
ton. The  percentile  effects  of  the  ingestion  of 
alcohol  upon  a  related  group  of  processes,  such 
as  the  patellar  reflex  latency,  lid  reflex  latency, 
patellar  reflex  amplitude,  were  studied. 

The  Influence  of  the  Marginal  Sense  Organs 
on  Metabolic  Activity  in  Cassiopea  Xamachana 
Bigelow:  L.  R.  Cary,  Department  of  Biology, 
Princeton  University,  and  Department  of 
Marine  Biology,  Carnegie  Institution  of  Wash- 
ington. Muscular  activity  is  a  relatively  im- 
important  factor  in  determining  the  metabolic 
activity  of  Cassiopea, 

New  Evidence  in  Regard  to  the  Instability 
of  Human  Types:  Franz  Boas,  Department  of 
Anthropology,  Colimibia  University. 

A  Revision  of  the  Atomic  Weight  of  Tin: 
Gregory  Paul  Baxter  and  Howard  Warner 
Starkweather,  Coolidge  Memorial  Laboratory, 
Harvard  University.  The  value  Sn  =  118.703 
(01  =  36.457)  is  found. 

Further  Studies  of  Nerve  Conduction  in 
Cassiopea:  Alfred  Goldsborough  Mayer,  De- 
partment of  Marine  Biology,  Carnegie  Insti- 
tution of  Washington. 
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The  Earliest  Fresh-Water  Arthropods: 
Charles  Schuchert,  Peabody  Museum,  Yale 
ITniyersity.  If  the  eurypterids  and  limulids 
arose  in  the  fresh  water  we  can  explain  why 
they  and  the  terrestrial  scorpions  do  not  pass 
througrh  a  crustacean  stage.  It  may  well  be 
that  the  trilobites  retaining  the  nauplius  stage 
do  not  give  rise  to  these  stocks.  We  may  look 
for  this  ancestral  stock  in  one  still  more 
primitive,  which  seems  to  have  i>ermanently 
invaded  the  rivers  of  the  land  either  in  Pro- 
terozoic  time  or  in  Walcott's  Lipalian  time. 

Observations  upon  Tropical  Fishes  and  In" 
ferences  from  their  Adaptive  Coloration: 
W.  H.  Longl^,  Qoucher  College,  Baltimore. 
The  observations  here  presented  undermine 
many  si>eciilative  explanations  of  animal 
coloration  in  terms  of  natural  selection. 

Bexx>rt  of  meetings  of  the  National  Besearch 
Council  and  of  its  Executive  Committee. 

Address  by  Lieut.  Colonel  Gteorge  O.  Squier, 
on  Scientific  Eesearch  for  National  Defense  as 
Illustrated  by  the  Problems  of  Aeronautics. 

Besearch  Grants  from  the  Trust  Funds  of 
the  Academy. 

Beport  of  the  Autumn  Meeting. 

We  may  summarize  the  articles  in  Volume 
2  of  the  Proceedings  as  follows :  Mathematics, 
20;  Astronomy,  29;  Physics  and  Engineering, 
23;  Chemistry,  15;  Geology  and  Paleontx)!- 
ogy,  including  Mineralogy  and  Petrology,  83; 
Botany,  9  (see  also  Genetics) ;  Zoology,  includ- 
ing General  Biology*  20  (see  also  G^etics); 
Genetics,  10;  Physiology  and  Pathology,  13; 
Anthropology,  10;  Psychology,  4;  a  total  of 
186  articles. 

The  division  of  these  articles  between  mem- 
bers of  the  Academy  and  non-members  is  63 
and  123,  respectively. 

The  list  of  institutions  which  have  contrib- 
uted three  or  more  articles  is  as  follows :  Har- 
vard, 31;  Camegrie  Institution,  29,  divided  as 
follows:  Solar  Observatory  19,  Marine  Biol- 
ogy  3,  Station  for  Experimental  Evoluticm  3, 
all  other  departments  4;  University  of  Chi- 
cago, 12;  Johns  Hopkins  University,  11;  Uni- 
versity of  California,  7;  Yale  University,  7; 
Princeton  University,  6;  Maine  Agricultural 
Experiment  Station,  5;  Brown  University,  5; 


Massachusetts  Institute  of  Technology,  5; 
U.  S.  Geological  Survey,  4;  University  of 
Illinois,  4;  Smithsonian  Institution,  4;  Rocke- 
feller Institution  for  Medical  Besearch,  4; 
Observatorio  Nacional  Argentine,  3. 

Edwin  BrowELL  Wilson 
Mass.  Institutb  or  Txohnologt, 
Oambbidob,  Mass. 


NOTES  ON  METEOROLOGY  AND 
CLIMATOLOGY 

evaporation  measurement 
Loss  of  moisture  from  plant  and  animal 
surfaces  and  from  the  soil  interests  the  plant 
physiologists,  plant  and  animal  ecologists, 
and  students  in  agriculture  and  forestry;  but 
evaporation  from  a  free  water  surface  appeals 
to  irrigation  and  hydraulic  engineers.  On 
this  account,  a  type  of  instrument  satisfactory 
to  the  one  grroup  will  not  meet  the  require- 
ments of  the  other.  Although  the  rate  of 
evaporation  depends  primarily  on  temperature, 
wind-velocity,  humidity,  it  is  a  function  of 
the  nature  of  the  atmometer  as  well.  Eor  in- 
stance, the  size,  shape,  material  and  color  of 
thQ  pan,  the  height  of  the  projecting  rim,  and 
sediment,  color  and  depth  of  the  water,  and 
the  nature  of  the  evaporating  surface,  affects 
strongly  the  evaporation.  This  being  the  case, 
Dr.  B.  E.  Livingston  says:^^ 

The  ratio  of  the  rate  of  the  evaporation  from 
one  kind  of  atmometer  pan  to  that  from  another 
kind  remains  constant  only  for  some  single  set  of 
Burronnding  conditions.  Thus  the  evaporation  rate 
from  any  atmometer  varies  with  tlie  relation  be- 
tween the  internal  complex  of  conditions  (nature 
of  the  instrument)  and  the  external  complex  (the 
surrounding  conditions  of  the  atmosphere).  .  .  . 
The  exposnre  of  several  evaporating  surfaces  must 
be  alike  if  their  readings  are  to  be  comparable. 

The  readings  of  one  instrument,  therefore, 
can  not  be  reduced  to  terms  of  another. 

Although  many  evaporation  observations  of 
various  sorts  have  been  taken  in  the  United 
States,^*  this  lack  of  comparabilily  prevents 

11  Mo.  Weather  Bev.,  43,  pp.  126-131, 1915,  ''At- 
mospheric Influence  on  Evaporation  and  Its  Di- 
rect Measurement." 

1ST.  Bnssell,  "Depth  of  Evaporation  in  the 
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the  construction  of  an  accurate  chart  using 
these  data.  It  is  pleasing,  on  this  account^ 
that  Dr.  Livingston  Ib  distributing  standard- 
ized porous  clap  cup  atmometerSy  and  that 
the  Weather  Bureau  has  adopted  a  standard 
evaporation  tank.  For  special  purposes  at  a 
given  locality  any  tyi>e  of  atmometer  which 
fills  the  need  is  best.  Thus,  to  determine  the 
evaporation  from  a  reservoir  surface,  several 
floating  pans  are  used;  for  the  study  of  evapo- 
ration as  affecting  plant  transpiration,  some 
form  of  water-impregnated  paper  or  a  porous 
clay  surface  is  to  be  chosen;  and  for  soil 
evaporation,  a  box  or  pan  of  moist  soil  is 
logical. 

The  porous  clay  cup  atmometer,  first  sug- 
gested by  Babinet  in  1848,  modified  by  Living- 
ston, Shive  and  W.  L.  Tower  and  again  by  Liv- 
ingston, is,  in  its  present  form,  a  spherical  clay 
cup  50  nun.  in  diameter  or  a  day  plate  77  mm. 
in  diameter  attached  to  a  bottle  of  distilled 
water.^'  Capillary  attraction  keeps  the  cup 
full  of  water;  and,  when  it  rains,  the  water  is 
prevented  from  entering  the  instrument  by 
means  of  an  ingenious  mercury  stopper  in  a 
bend  of  the  feeding  tube.  This  instrument  is 
adapted  especially  to  studies  of  plant  and  ani- 
mal evaporation.  The  effect  of  the  sun  can  be 
measured  by  exposing  a  black  and  a  white  bulb 
side  by  side.  Frequent  standardization  is 
necessary,  although  washing  reduces  the  need. 
It  can  not  be  operated  in  freezing  weather; 
but  this  is  no  drawback  for  most  plant  studies. 
The  atmometer  is  so  compact  and  inconspicu- 
ous that  it  can  be  exposed  with  safety  almost 
anywhere. 

The  Weather  Bureau  standard  is  a  galvan- 
ized open  pan  four  feet  in  diameter  and  ten 
inches  deep,  which  is  kept  clean  and  filled 
with  water  to  a  depth  of  more  than  seven 
inches.  The  top  of  the  pan  is  some  sixteen 
inches  above  the  ground.  With  the  evap- 
orating pan  go  anemometer,  rain-gauge,  and 
maximxun  and  minimum  thermometers.   When 

United  States,"  Mo.  Weather  Bev.,  16,  235-239, 
1888.  B.  E.  Livingston,  <<A  Study  of  the  Hala- 
tion between  Summer  Evaporation  Intensity  and 
Centers  of  Plant  Distribution  in  the  United 
States,"  Plant  World,  14,  205-222,  1911. 
It  SciXNOB,  N.  S.,  XLI.,  pp.  872-874,  1915. 


set  up,  the  whole  station  is  surrounded  with  a 
substantial  wire  fence.  By  means  of  a  still 
well,  and  a  micrometer,  the  depth  of  the  water 
b  read  every  day  at  about  7  a.m.  local  time. 
All  water  surface  atmometers  are  subject  to 
the  disadvantages  (1)  of  wind  action  which 
changes  the  form  of  the  surface  and  may  blow 
some  of  the  water  out,  (2)  of  the  splash  of 
raindrops,  and  (3)  of  the  interference  of  ani- 
mals, birds  and  insects.  Furthermore,  the 
water  caught  in  the  standard  eight-inch  rain- 
gauge  is  not  necessarily  the  same  as  that  caught 
in  the  tank.  With  all  these  errors,  it  seems 
a  mistake  to  carry  the  refinement  of  measure- 
ment to  the  thousandth  of  an  inch.^* 

While  the  results  of  the  porous-cup  observa- 
tions and  those  from  the  evaporation  pans 
can  not  be  used  together,  each  in  the  course 
of  time  will  yield  data  sufficient  for  the  con- 
struction of  the  first  reasonably  accurate 
evaporation  maps  of  the  United  States. 

EXTENSIONS  OF  THE  WEATHER  BUBEAU  SERVICE 

Out  of  the  $81,210  increase  in  the  appropria- 
tions for  the  Weather  Bureau  for  the  current 
fiscal  year,  $50,000  has  been  designated  for  ex- 
tensions of  the  service.  The  largest  item, 
$30,000  is  to  be  applied  for  the  increase  in 
weather  reports  from  the  West  Indies  and 
Central  America.  It  is  probable  that  some  10 
new  stations  will  be  established,  and  that  closer 
cooperation  between  the  Weather  Bureau  and 
the  meteorological  services  of  Cuba  and  the 
British  colonies  will  be  efiFected.  If  these  plans 
are  carried  out  there  will  be  about  twice  as 
many  stations  in  this  region  reporting  twice 
daily  to  the  Central  Office  during  the  hurricane 
season,  June  1  to  November  80.  The  shipping 
using  the  Panama  Canal  will  be  most  bene- 
fited. During,  and  for  a  few  years  after  the 
Spanish-American  War,  the  Weather  Bureau 
maintained  a  service  almost  as  extensive  as 
that  now  planned. 

$10,000  is  to  be  used  for  more  complete 
organization  of  the  weather  observation  work 

i4Kadel,  B.  0.,  "Instructions  for  the  Installa- 
tion and  Operation  of  Class  'A'  Evaporation  Sta- 
tions," Circular  L,  Instrument  division,  1915,  W. 
B.  No.  559,  8vo,  26  pp. 
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in  Alaska.  Juneau  is  to  become  a  regular 
Weather  Bureau  station  and  dimatological 
section  center.  Not  only  will  the  climate  of 
Alaska  become  more  fully  known  but  also  it  is 
thought  that  the  general  weather  and  storm 
forecasts  for  the  United  States  will  be  helped. 

Another  $10,000  is  to  be  used  in  extending 
the  river  and  flood  and  the  frost-warning 
services. 

The  Weather  Bureau  has  recently  announced 
a  new  civil  service  examination  design^ed  prin- 
cipally for  college  graduates  who  are  compe- 
tent to  carry  on  scientific  investigation.  The 
initial  salary  is  $1,260  a  year. 

Charles  F.  Brooks 
Tale  Collegb 


SPECIAL  ARTICLES 

SXPERIMBNTS  WITH  THE  POUCAULT 

PENDULUM 

1.  Introductory. — ^In  view  of  the  rdatively 
large  angular  velocity  of  the  earth,  it  should 
be  possible  to  exhibit  this  rotation  by  aid  of 
the  Foucault  pendulum  in  a  few  minutes,  and 
this  in  such  a  way  that  reasonably  accurate 
quantitative  results  may  appear.  As  the 
pendulimi  partakes  of  the  rotation  of  the  earth 
it  is  not  feasible  to  attach  mirrors  to  the  bob, 
even  if  this  were  useful.  It  is  equally  clear 
that  the  combination  of  a  horizontal  pendulum 
and  a  Foucault  pendulum  at  its  end,  or  of  a 
large  pivoted  balance  beam  with  two  identical 
pendulums  at  its  ends  will  lead  to  no  solution 
of  the  problem.  In  the  following  note  I  shall 
give  the  results  of  an  optic  and  of  an  electric 
method  which  I  recently  had  occasion  to  test 
and  which  may  interest  the  reader.  A  few 
remarks  will  also  be  made  on  an  earth  inductor 
pendulum. 

2.  Apparatus.  The  question  is  obviously 
solved  if  the  swing  of  the  x)endulum  is  re- 
gSLTded  with  a  distant  telescope  with  an  ocular 
micrometer,  sighting  in  the  plane  of  vibration. 
The  equivalent  objective  result  may  be  ob- 
tained if  as  in  Fig.  1,  a  lens  L  (not  too  strong) 
is  placed  near  the  pendulum.  The  string  at 
rest  (7  is  to  be  at  the  conjugate  focal  distance 
u  to  the  distance  v  of  the  screen  8  from  the 
lens.    The  string  must  be  strongly  illuminated 


by  a  Nernst  burner  N,  or  sunlight,  or  the  like, 
and  the  arc  of  vibration  ah  or  cd=D  must 
not  be  so  large  as  to  seriously  throw  the  image 
m  of  the  string  at  8  out  of  focus.  A  lens  of 
focal  distance  of  about  60  cm.,  for  a  swing  D 
(double  amplitude)  not  larger  than  30  cm., 
does  very  well.  If  8  is  about  at  6  meters  u 
will  be  somewhat  ^ort  of  70  cm.  The  pen- 
dulum bob  should  obviously  be  heavy  (3-6  kg.) 
and  the  string  long  (4-5  meters)  so  that 
vibration  may  be  slow  (period  4  seconds  or 
more),  air  currents  ineffective  and  observa- 
tion at  8  easy. 

The  vibration  is  started  with  the  arc  ah  in 
the  direction  of  the  optical  center  of  L,  or 
otherwise  the  lens  is  so  placed.  In  this  case 
the  image  of  the  string  is  stationary  at  m  on 
the  screen.  Of  course  lateral  vibration  and 
rotation  of  the  bob  around  the  string  as  an 
axis  must  be  scrupulously  avoided.  This  is 
easily  done  by  letting  the  bob  fall  from  a 
lateral  hitching  cord  with  one  hand  after  all 
vibration  has  been  checked  by  the  loose  fingers 
of  the  other  hand,  and  the  image  is  at  m. 

The  image  m  soon  begins  to  vibrate  right 
and  left  more  or  more  fully  on  the  screen  8 
and  after  the  earth  has  rotated  over  the  angle 
$,  the  point  c  is  replaced  by  tHe  elongations 
dd^  and  the  point  m  has  expanded  into  the 
elongations  at  a  distance  x  apart  With  a 
swing  oi  D  =  S6  cm.  originally,  the  distance  x 
increases  to  nearly  5  cm.  in  5  minutes,  or  about 
1  cm.  per  minute  with  the  dimension  of  pen- 
dulum and  lens  given  above.  The  rate  faUs 
o£F  because  the  arc  D  diminishes. 

8.  Equation. — ^Fig.  1  shows  that  if  $  is  the 
angle  of  rotation,  for  the  distance  x  between 
the  elongations  at  the  screen  8  and  the  double 
swing  of  pendulum  cd=^D,  and  if  the  con- 
stant h^^^u/v,  approximately 


(1) 


9' 


-'^■^5  =  (*-2>/2t^)x/D, 


remembering  that  the  angles  0"  at  c  remain 

small  and  are  initially  nearly  the  same  as  0  at 

the    center.      Furthermore    with    the    same 

approximation 

(2)      «  -  ^(1  +  Dt2u)  -  k{l  -  I1^IAm^){xID). 

Hence  after  reduction  if  the  rates  per  hour 
be  dotted 
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r-  '     !  ft  :      ""^ 
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Pra.  1-9 


(3) 


*-'{('-5)b-0+S)^}- 


The  term  in  D  increases  rapidly. 

Another  approximation  which  is  perhaps 
equally  good  is  much  simpler.  This  consists 
in  regarding  the  angle  $  as  the  mean  of  ^ 
and  ff'  in  Fig.  1 ;  whence 

0  -  kx/D,  (4) 

Here  h  is  constant  and 


*-'5(i-g)- 


(5) 


Values  so  obtained  are  usually  too  large  and 
increase  in  the  lapse  of  time,  whereas  values  of 
equation  (3)  decrease. 

4.  Experimental  Reduction. — The  difficiilty 
in  correcting  the  results  in  x  by  the  equation 
given  makes  it  desirable  to  standardize  the 
apparatus  directly.  This  may  be  easily  done 
by  aid  of  a  horizontal  arm  AA,  Fig.  2,  carry- 
ing two  fine  vertical  wires  s,  s'  at  a  distance 
2?  c=  25  cm.  (average  arc  above)  apart,  rotating 
around  an  axis  Q  over  a  graduated  circle  (not 
shown).  The  axis  C  is  to  coincide  with  the 
string  of  the  pendulum,  Fig.  1,  and  the  lens  L 


to  correspond  as  before  to  the  conjugate  focal 
distances  u  and  t7.  In  this  way  the  angle  B  is 
directly  determined  in  terms  of  x  at  the  screen 
8,  apart  from  all  optic  considerations.  For 
the  dimensions  given,  s  and  %'  are  adequately 
focused  at  8.  The  data  show  that  within  an 
angle  less  than  10*^,  B  may  be  regarded  as  pro* 
portional  to  x/J), 

This  method  reproduces  the  actual  condi- 
tions under  which  pendulum  observations  are 
made  and  there  seems  to  be  no  reason  for 
calling  the  result  in  question. 

Another  method  consists  in  finding  the  mag- 
nification by  placing  a  millimeter  scale  at  C, 
Fig.  1,  and  measuring  its  image  x  at  8. 

Both  these  methods  have  an  advantage,  as 
they  admit  of  reducing  the  individual  x,  D 
values  to  0  values,  without  requiring  differ- 
ential coefficients. 

5.  Observations. — The  first  experiments  were 
made  with  an  ordinary  plumb  bob  somewhat 
lighter  than  a  pound,  swinging  from  a  silk 
thread  over  4  met^s  long.  Fair  results  were 
obtained  but  the  light  bob  is  not  always  trust- 
worthy. An  example  which  must  suffice  here 
is  given  in  Table  I.  for  an  imnecessarily  heavy 
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pendulum  bob  (4  k?.),  swung  frcmi  a  tbin 
brass  wire  (diameter  .7  mm.)-  Measurements 
were  continued  throughout  35  minutee. 

TABLX  I 

Pendulum  Obtervation 
Btationarr  Ima,  focal  distance  60  cm.;  diametw 
15  cm.  Bob  4  kg.  on  brass  wire.  (1)  Experi- 
mantallf  t,=V  equiTalent  to  z  =  3.8  em.  for 
D^25  em.  (2)  Ezperimentallf  }I7tf,=l  em. 
eqoivalent   to  x^9  em.   for  I>=:25   em.;   E,^ 

lf_^=:.n44  J  =  16''Xsm  #  =  10.019"'?  fa 
Prorideiiee. 


i,  from  direct  measurement  of  f  and  x. 

9,  from  direct  measurement  of  magnillestion; 
«  at  u  and  z  at  v.  «^  +  9"  bj  tbe  general  equation 
(3)  13.  B7  equation  (S),  «=10.4*  and  9.9",  re- 
•peetlTelj. 

Tbe  results  for  9,  (computed  from  the  direct 
erralnatioii  of  0,  §4)  and  for  B,  (comimted  from 
direct  measurement  of  mBgni£cation  §4)  are 
pTEcticall;  identical.  These  data  for  9  de- 
crease in  the  lapse  of  time,  definitel;.  In  part 
this  may  be  ascribed  to  an  insufficientl;  accu- 
rate estimate  of  the  arc  D  of  the  pendulum, 
for  which  a  value  derived  from  the  logarithmic 
decrement  might  with  advantage  have  been 
BTibstituted.  The  high  initial  value  is  in  part 
to  be  associated  with  an  incorrect  initial  lero. 
Snt  it  is  also  probable  that  some  secondar? 
disturbance  is  developing  and  superimposed 
on  the  data  for  the  earth's  rotation. 

The  value  of  0  found  &om  the  equation  (4) 
is  given  In  the  second  part  of  Table  I.  with  the 
mean  data  used,  for  the  £rst  four  observations 
taken  in  pairs.  It  is  of  about  tbe  same  order 
as  the  others  and  also  gives  promise  of  de- 
creasing. 


6.  Tke  Vibrating  Lena  Pendvlvm. — ^To  in- 
crease I^e  magnifioation  indefinitely,  i,  e.,  to 
exhibit  the  rotation  6  in  shorter  time,  it  will 
be  necessary  to  use  the  lena  L,  Fig.  8,  as  the 
bob  of  a  pendulum,  swung  doubly  bi£larly,  or 
in  some  similar  manner,  but  in  such  a  way  as 
to  have  the  same  period  as  tbe  Foucault  pendu- 
lum, B.  As  the  bifilar  suspension  is  still  liable 
to  vibrate  laterally  it  is  unsuitable  for  this  and 
other  reasons.  It  was  therefore  replaced  by  a 
massive  compound  pendulimi  LT,  Fig.  4,  about 
a  meter  long,  weighted  above  with  1.6  or  2  kilo- 
grams to  secure  as  long  period  as  that  of  the 
Foucault  pendulum  (4  seconds).  The  steel 
knife  edge  at  K  should  rest  on  a  horizontal  flat 
brass  fork  P,  as  it  will  be  necessary  to  rotate 
the  pendulum  slightly  around  Its  longitudinal 
axis  LT  in  the  adjustments.  The  weights  W 
are  between  screw  bolts  to  regulate  the  period. 
The  lens  L  used  was  an  ordinary  photographic 
bulls^e  lens,  10  cm.  in  diameter,  quite  thick 
and  with  a  focal  distance  of  about  10  cm. 
The  magnification  was  between  62  and  65. 

As  the  distance  between  B  and  L,  Figs.  3 
and  4,  is  but  10  cm.  the  weights  W  interfere 
with  the  string  for  large  arcs  of  vibration,  D. 
This  would  have  to  be  modified  in  a  lecture 
apparatus,  for  instance  by  doubling  the  lens 
(condenser  doublet)  or  by  forking  tbe  weights. 
Furthermore  the  vibrations  of  L  die  down 
more  rapidly  than  those  of  B.  Since  however 
the  pendulum  L  is  w^hted  above,  there  ia  no 
difficulty  in  accelerating  tbe  l«is  L  cautiously 
with  the  fingers  when  necessary  before  obser- 
vation. 

In  adjusting  tbe  apparatus,  B  must  first  be 
quite  at  rest  The  pendulum  L  is  then  started, 
and  if  the  image  of  Uie  wire  of  B  vibrates  on 
Hie  screen,  the  lens  L  is  to  be  rotated  on  its 
longitudinal  axis,  by  sucoeewve  trials,  until  the 
image  is  stationary.  Hence  the  arc  traced  by 
the  optical  center  of  L  passes  through  the  wire 
of  the  Foucault  pendulum.  B  is  now  to  be  de- 
flected as  above  and  held  until  the  image  of 
the  wire  is  still  fixed  in  the  same  place,  after 
which  B  ia  released  with  the  two  pendulums  in 
step.  These  operations  succeed  much  easier 
than  would  be  expected. 
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The  results  obtained  with  this  apparatus  are 
essentially  ezhibitionaL  Thus  far  30-niiiiute 
intervals  if  a;  is  the  mean  arc  on  the  screen  b 
and  D  the  mean  swing  from  which,  for  the 


Time 

il2 

55  cm. 
60  cm. 

Meanz 

30  cm. 
60  cm. 

D 

30  min 

11  cm. 

30miii 

10  cm. 

magnification  60,  the  angles  6  =  9.6^  and  11.5^ 
roughly  follow.  As  the  x  is  equivalent  to  2  cm. 
per  minute  for  the  swing  P  =  10  cm.  this  im- 
plies 5  cm.  per  minute  for  the  usual  swing  of 
25  cm.  The  experiment  is  therefore  striking, 
but  the  necessary  interferences  make  it  un- 

trustworthy  for  absolute  values  of  B.  Under 
all  circumstances  care  must  be  taken  that  the 
lens  vibrates  without  displacing  the  image  of 
the  x>endulum  wire  (at  rest),  both  at  the  be- 
ginning and  at  the  end  of  the  experiment 

7.  Electrical  Methods, — The  preceding  meth- 
ods are  essentially  exhibitional,  since  the  meas- 
urements are  made  from  images  out  of  focus. 
It  seems  possible  however  that  by  the  use  of 
the  following  electrical  device  a  method  of 
precision  might  eventually  be  evolved,  though 
this  is  not  attempted  in  the  present  paper.  In 
aU  these  cases  the  pendulum  bob  is  a  massive 
cylindrical  magnet  weighing  .8  kg.,  20  cm. 
long  and  25  cm.  in  diameter,  with  its  axis  in 
the  prolongation  of  the  string  and  its  north 
pole  downward.  The  bob  is  to  be  additionally 
and  symmetrically  weighted.  Its  arc  of  vibra- 
tion is  along  PP  in  Figs.  5  and  6.  In  case  of 
the  former  four  identical  coils  R,  R',  L',  L,  on 
a  wooden  core  about  5  cm.  square  were  placed 
symmetrically  to  the  line  PP  and  just  below 
the  magnetic  bob.  The  currents  induced  in  R 
and  R'  are  guided  to  counteract  those  in  L  and 
L'  in  an  otherwise  continuous  circuit,  so  that 
the  galvanometer  at  0  indicates  the  differen- 
tial current.  If  the  system  RR'LL'  is  sym- 
metrical to  PP  the  current  in  Q  is  zero.  If  PP 
deviate  to  PP'  the  current  in  RR'  will  be  in 
excess.  The  zero  may  then  be  restored  by  ro- 
tating RR'LL'  until  PP  and  PT  coincide. 
This  and  other  methods  were  tested,  but  a 
more  elegant  design  is  given  in  Fig.  6  in  which 
CQ  is  a  long  coil  with  strands  of  wire  wound 


in  the  direction  of  the  original  arc  of  vibration 
PP,  The  coil  which  I  used  was  about  80  cm. 
long  wound  on  a  square  wooden  core  5  X  ^  SQ- 
cm.  in  cross  section,  with  6  layers  of  84  turns 
each  of  copper  wire  .8  mm.  in  diameter.  The 
terminals  of  the  coil  lead  to  the  galvanometer 
Q,  an  astatic  instrument  (preferably),  with 
mirror.  The  coil  CQ  with  the  pointer  p  must 
be  capable  of  revolving  around  a  vertical  axis 
at  a,  over  the  fixed  graduated  circular  plate 
TT  for  the  measurement  of  the  angle  B  in 
standardizing  the  instrument. 

It  is  obvious  that  so  long  as  the  pendiilum 
vibrates  in  the  plane  PP,  the  induced  electro- 
motive force  is  normal  to  the  strands  of  wire 
and  the  current  at  Q  is  zero.  When  the  vibra- 
tion is  oblique,  along  P'P'  for  instance,  tiiere 
is  a  component  electromotive  force  along  the 
strands  and  the  current  at  O  increases  rapidly 
with  B,  If  the  i>eriod  of  the  needle  is  about 
equal  to  that  of  the  pendulum  the  arrangement 
is  quite  sensitive  and  an  image  of  a  l^emst 
filament  reflected  from  the  mirror  of  the  needle 
soon  oscillates  across  a  distant  wall  or  screen. 

To  obtain  the  current  zero,  the  magnetic  bob 
must  oscillate  strictly  in  the  vertical  plane  PP, 
Ad^  cross  vibration  or  elliptic  oscillation  at 
once  develops  marked  currents.  Moreover  in 
the  course  of  time  it  is  extremely  difficult  to 
obviate  the  development  of  these  cross  vibra- 
tions. They  would  arise  if  the  bob  rotatee 
around  its  own  axis,  since  rigorous  rotational 
symmetry  is  rarely  attained.  They  would  also 
arise  in  the  reaction  of  induced  currents  on 
the  magnetic  pole. 

The  following  is  a  typical  experiment  among 
many  results.  A  galvanometer  with  astatic 
needles  was  adjusted  by  aid  of  three  astisizin^^ 
magnets  placed  symmetrically  below  and  on 
the  sides  of  the  needle  (strengthening  the 
earth's  field)  imtil  its  period  was  decreased  to 
4  seconds,  nearly  identical  with  that  of  the 
pendulum.  In  view  of  this  relatively  strong 
magnetic  field,  the  needle  was  practically  free 
from  damping  resistances.  The  experiment 
was  very  striking,  for  with  an  arc  of  vibration 
D  between  20  cul  and  25  cm.,  the  vibration  of 
the  image  of  a  Nemst  filament  *at  first 
(2>  =  25)   increased  over  3  cm.  per  minute. 
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Table  2  and  Fig.  7  is  an  exhibit  of  the  data 
obtained  when  the  plane  of  the  pendulum  vi- 
bration passed  through  the  plane  of  the  coils, 
X  changing  from  negative  to  positive  values. 
Unfortunately  the  undamiped  needle  does  not 
stop  vibrating  when  the  intensity  of  the  induc- 
tive impulse  is  reduced  to  zero;  otherwise  the 
rotation  of  the  earth  might  be  directly  read 
off  at  Pj  Fig.  6,  by  rotating  the  coil  on  a  tan- 
gent screw.  The  reduction  factor  -F  in  tf  =  Fa? 
was  measured  for  3  arcs:  At  2)  =  24  cm., 
^=.054^  at  2>  =  14  cm.,  ^=.087°  and  at 
2?  =  8.7  cm.,  ^  =  .111®,  corresponded  respec- 
tively to  X  =  1  cm. 

TABLE  n 

Electrical  Pendvlum  Begistry 

0  =  Fx  —  .5^  cylindrical  magnetic  bob,  length 
20  cm.,  diam.  2.5  cm.,  mass  800  grams.  Long 
Bqoare  coil,  6  layers,  34  turns  each,  30  cm.  long,  5 
em.  broad,  5  em.  high  within.  Bob  and  astatic 
needle  of  galvanometer  with  synchronized  period 
of  4  sec. 


<;Mln. 

2>,  Cm. 

FXio» 

X,  Cm. 

e,  Deg. 

• 

9,  */Hoiir 

0 

22 

60 

—19 

„- 

^  ,  ^ 

5 

19 

70 

(7) 

(.00) 

^— 

10 

16 

80 

16 

.78 

9.4 

15 

14 

85 

24 

1.54 

9.2 

20 

13 

90 

31 

2.29 

9.2 

25 

11 

100 

37 

3.20 

9.6 

30 

10 

105 

44 

4.12 

9.9 

35 

9 

110 

48 

4.78 

9.6 

40 

8 

115 

52 

5.48 

9.4 

45 

7 

125 

53 

6.13 

8.2 

For  other  arcs  D  the  reduction  factor  P  was 
interpolated.  When  x  is  negative,  the  arcs  x 
are  in  excess  of  the  electromotive  impulses 
which  are  decreasing  toward  zero.  When  x  is 
positive  the  arcs  are  in  deficiency  of  the  in- 
creasing impulses  due  to  the  rotation  of  the 
earth.  Hence  an  undamx)ed  fxeedle  does  not 
come  to  rest  and  in  Table  U.  and  Fig.  7, 
0=0°  at  ^c=2  min.  was  interpolated  (paren- 
thesis) from  the  subsequent  8  data.  This 
makes  0  =  Fx  —  .5**,  beginning  with  ^  =  5 
min.  The  fluctuations  of  0  are  due  to  the 
rough  measurement  of  D  and  the  correspond- 
ingly rough  value  of  the  reduction  factor  F 
and  are  quite  as  good  as  anticipated.  Even- 
tually the  decrement  of  x  due  to  decreasing 


arc  D  must  b^gin  to  approach  the  increments 
due  to  the  earth's  rotation,  whereupon  x  will 
be  stationary.  This  seems  to  happen  after 
45  m.  in  Table  11. 

Again  if  the  reduction  factor  2^  of  x  is  taken 
constant  throughout,  the  results  show  the 
rapidity  with  which  the  6  values  fall  off  even 
after  10  minutes.  Thus  it  seems  that  a  com- 
pound pendulum  on  knife  edges.  Fig.  4,  with 
the  magnetic  bob  similarly  placed  to  the  coil 
must  be  used  for  standardization. 

In  other  series  experiments  the  reduction 
from  £  to  0  was  made  linearly,  the  constants 
being  a  mean  approximation  from  a  direct 
measurement  of  x  and  0.  This  however  is  the 
real  difficulty  of  the  method  and  is  far  from 
satisfactory  owing  to  the  development  of  cross 
vibrations. 

In  the  final  results  the  case  of  a  core  of  4 
iron  plates  (each  18  cm.  X  ^^  <2zn.  X  -^^  ^^0 
placed  symmetrically  within  the  coil  was 
tested.  In  view  of  the  breadth  of  these  plates 
and  the  weight  of  the  pendulum  there  was 
supposed  to  be  no  danger  from  induction. 
The  sensitiveness  (scale  at  4  meters)  was  thus 
increased  to  an  initial  growth  of  a;  =  5  cm. 
per  minute  of  earth  rotation.  It  would  have 
been  larger  if  the  periods  of  x>ondulum  and 
needle  had  been  as  nearly  the  same  as  before. 
Here  I  found  rough^  0  =  Px=(.llO  — 
.00S51T)x  and  it  was  interesting  to  note  that 
for  the  last  data  the  term  in  Dx  had  passed 
through  a  maximum.  Hence  the  increments 
of  X  are  much  reduced.  If  the*  logarithmic 
decrement  is  used,  (?=60(a  —  lD^c*/'^)x  de- 
grees per  hour,  follows,  where  a  and  h  are 
the  constants  given,  D=^27,c  =  .896.  Oreater 
smoothness  is  thus  obtained,  but  the  real  diffi- 
culty which  resides  in  the  constants  a  and  h 
is  left  xmtouchedL  Finally  one  may  note  that 
the  data  with  a  plate  iron  core  in  the  coil  were 
apparently  as  good  as  those  obtained  without; 
for  the  correction  coefficients  which  indicate 
the  growth  of  cross  vibrations  were  actually 
larger  (accidentally)  in  the  absence  of  iron. 

8.  Short  Pendulum. — The  endeavor  was  now 
made  to  use  the  same  method  for  a  short 
pendulum.  For  this  purpose  the  magnetic 
cylinder  was  swung  on  a  round  glazed  fish  line. 
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To  secure  an  adequate  suspenaion  the  top  of 
the  cord  was  first  passed  through  a  snugly 
fitting  hole  in  a  fixed  wire  draw-plate  and 
then  attached  to  the  shaft  of  a  strong  fixed  hori- 
zontal screw,  above.  On  turning  the  screw  the 
bob  could  be  raised  or  lowered  at  pleasure  or 
secured  in  any  position  in  virtue  of  the  fric- 
tion of  the  screw.  An  old  Kohlrausch  galva- 
nometer with  elliptic  coils  and  a  magrnetized 
steel  mirror  in  a  copper  damper  at  its  center 
was  found  very  serviceable.  By  placing  the 
astisizing  magnet  in  different  i>ositions  with 
or  against  the  earth's  field,  the  periods  could 
be  usefully  varied  from  1  second  to  over  6 
seconds. 

Pendulums  i  to  1  meter  in  length  were  first 
susx>ended  from  a  single  massive  rigid  stand- 
ard; thereafter  from  a  gallows  between  two 
massive  standards,  carefully  braced.  In 
neither  case  was  I  able  to  eliminate  to  develop- 
ment of  elliptic  vibrations,  however,  resulting 
either  from  the  action  of  the  induced  cur- 
rents on  the  magnetic  bob  (an  effect  to  be 
anticipated)  or  from  vibrations  at  the  sus- 
pension. I  did  not  therefore  attempt  to  carry 
out  measurements,  although  from  the  rapid 
motion,  the  sensitiveness  was  very  marked, 
^c=.06**  to  .03**  i)er  x  =  l  cm.  being  easily 
available.  A  rotational  effect  should  there- 
fore be  observable  in  10  sec.  The  whole  ex- 
periment is  an  interesting  one,  regarded  either 
in  its  present  bearing,  or  as  an  illustration  of 
a  vibrating  system  of  two  degrees  of  freedom, 
or  of  the  laws  of  induction. 

9.  The  Bifilar  Inductor  Pendulum, — Though 
not  immediately  connected  with  the  present 
subject,  the  following  striking  experiment 
uses  similar  synchronized  apparatus.  A  long 
(1-2  meters)  brass  or  copper  rod  or  bob,  B, 
Fig.  8,  is  swimg  horizontally  from  two  thin 
vertical  brass  wires  ww  attached  at  the  ends 
of  the  rod  and  to  the  ceiling,  or  elsewhere. 
These  thin  wires  are  the  terminals  of  the 
synchronized  galvanometer,  G,  and  the  brass 
rod  swinges  parallel  to  itself,  cutting  the  earth's 
vertical  magrnetic  field,  H,,,  normally.  The 
mean  horizontal  speed,  y,  of  the  rod  may  be 
written  in  terms  of  the  maximum  speed,  y, 
(simple  harmonic  motion)  as  y  =  2y^r  and 


if  a  is  the  amplitude  of  the  pendulum,  T  its 
period,  { its  length,  g  the  acceleration  of  grav- 
ity, 6  is  the  mean  electromotive  force  induced 
and  h  the  length  of  brass  rod  (bob). 


e 


2dbH^     fg 


volts. 


In  my  i>endulum 

a  =  20  cm.,  &  =  100  cm.,  Hv  =  A,  1  =  400  cm., 

whence 

c-SX  10"*  volts  nearly. 

Thus  it  should  be  possible  to  measure  e  with  a 
moderately  sensitive  galvanometer,  partic- 
ularly so  if  its  period  is  the  same  as  that  of 
the  pendulunL 

Incidentally  one  may  observe  that  if  a  hori- 
zontal wire  10  meters  long  is  moved  normally 
through  the  earth's  vertical  field  with  a  speed 
of  2  kilometers  per  minute,  as  on  a  flying 
machine^  the  difference  of  potential  at  the 
ends  would  be  over  e  =  10^  volts.  The  latter 
would  have  to  be  measured  electrostatically, 
however,  with  an  artificial  earth  like  a  large 
insulated  condenser.  If  this  can  be  done,  it 
would  suggest  a  method  of  registering  the 
speed  of  the  machine. 

A  number  of  experiments  were  made  with 
the  above  pendulum  (T=4  seconds)  and  the 
synchronized  Kohlrausch  galvanometer,  of 
which  Fig.  9  gives  an  example.  The  needle 
of  the  galvanometer  was  not  at  rest,  owing  to 
the  proximity  of  trolley  wires  and  the  astasized 
simple  needle.  Hence  the  fluctuations  at  the 
two  elongations.  But  apart  from  this,  the 
result  is  about  x  =  7  cm.  between  elongations 
per  meter  of  length  of  the  bob  of  the  bifilar 
pendulum  and  a  double  amplitude  of  the  latter 
of  about  2?  =3  40  cm.  (screen  at  4  meters).  A 
shorter  pendulum,  an  astatic  needle  and  an 
external  magrnet  strengrthening  the  earth's 
field  at  the  galvanometer,  would  give  smooth 
results.  D  could  be  much  increased,  etc.  It  is 
also  obvious  that  a  long  rectangrular  coil 
similar  to  the  bifilar  and  on  knife  edges  could 
be  used  to  multiply  the  effect  of  the  single 
bifilar  circuit 

Carl  Barus 

Brown  tTNiVEasrrr, 
PBOvmxNox,  B.  I. 
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SOCIETIES  AND  ACADEMIES 

THB  AMERICAN  MATHEMATICAL  SOCIETY 

Thb  one  hundred  and  eighty-ninth  regular  meet- 
ing of  the  society  was  held  at  Columbia  Uniyersity 
on  Saturday,  February  24.  The  morning  session 
sufficed  for  the  presentation  of  the  brief  list  of 
papers.  The  attendance  included  twenty-six  mem- 
bers. Professor  H.  S.  White  occupied  the  chair, 
being  relieved  by  Professor  Elasner.  The  council 
announced  the  election  of  the  following  persons  to 
membership  in  the  society:  Professor  H.  P.  Kean, 
McHenry  College;  Mr.  Balph  Keffer,  Harvard  Uni- 
versity; Mr.  H.  C.  M.  Morse,  Harvard  University; 
I>r.  P.  D.  Mumaghan,  Bice  Institute;  Mr.  G.  E. 
Baynor,  University  of  Washington;  Dr.  S.  P. 
Shugert,  University  of  Pennsylvania;  Mr.  G.  W* 
Smith,  University  of  Illinois;  Mr.  J.  S.  Taylor, 
University  of  California;  Dr.  L.  E.  Wear,  Univer- 
sity of  Washington;  Dr.  H.  N.  Wright,  University 
of  California.  Four  applications  for  admission  to 
membership  were  received. 

It  was  decided  to  hold  the  next  summer  meeting 
of  the  society  at  Cleveland,  Ohio,  on  September 
4-5.  The  Mathematical  Association  of  America 
will  meet  at  Cleveland  on  September  6-7. 

By  the  will  of  the  late  Professor  L.  L.  Conant, 
of  the  Worcester  Polytechnic  Institute,  who  was  a 
member  of  the  society  from  1892  to  his  death  in 
1916,  the  sum  of  $10,000  is  left  to  the  society, 
subject  to  Mrs.  Conant 's  life  interest.  The  will 
provides  that  the  income  of  this  bequest  "shall  be 
offered  once  in  five  years  as  a  prize  for  original 
work  in  pure  mathematics."  This  generous  gift, 
a  noble  monument  to  the  donor,  should  do  much 
for  the  promotion  of  higher  mathematical  aims  in 
this  country.  For  many  years  the  society  has  con- 
sistently pursued  these  aims,  with  a  success  far 
outrunning  what  might  have  been  expected  from 
its  modest  financial  resources.  With  greater  means 
in  the  way  of  general  or  special  funds,  it  could  ac- 
complish still  more.  To  anyone  who  is  able  to  give 
for  science,  the  society  presents  itself  as  an  ex- 
perienced and  beneficent  administrator. 

At  the  annual  meeting,  the  council  placed  itself 
on  record  as  desiring  to  cooperate  with  the  Na- 
tional Besearch  Council  in  forwarding  the  inter- 
ests of  research.  At  the  February  meeting  a  com- 
mittee was  appointed  to  confer  with  the  chairman 
of  the  Mathematics  Committee  of  the  Besearch 
Council,  Professor  £.  H.  Moore,  in  regard  to  the 
selection  of  the  members  of  that  committee. 

The  following  papers  were  read  at  this  meeting: 

A.  B.  Schweitzer :  ' '  The  iterative  compositions  of 
a  function  of  n  +  I  variables  (n  =  l,  2,  3  ...  )." 


A.  B.  Schweitzer:  ''Functional  equations  based 
on  iterative  compositions. ' ' 

D.  F.  Barrow:  "An  application  of  Fourier's 
series  to  probability." 

Edward  Easner:  "Degenerate  eases  in  the 
theory  of  the  conduction  of  heat." 

J.  £.  Bowe:  "The  equation  of  a  rational  plane 
cubic  derived  from  its  parametric  equations  (sec- 
ond paper)." 

B.  L.  Moore  and  J.  B.  Kline:  "The  most  gen- 
eral closed  plane  point  set  through  which  it  is 
possible  to  pass  a  simple  continuous  plane  arc" 

H.  S.  White:  "New  proof  of  a  theorem  of  von 
Staudt  and  Hurwitz." 

Henry  Taber:  "On  the  structure  of  finite  con- 
tinuous groups." 

The  next  meeting  of  the  society  will  be  held  at 
the  University  of  Chicago  on  April  &-?.  The  San 
Francisco  Section  will  meet  at  Stanford  Univer- 
sity on  April  7.  F.  N.  Colb, 

Secretcary 

OKLAHOMA  ACADEMY  OF  SCIBNCB 
Thx  Oklahoma  Academy  of  Science  held  its 
eighth  annual  meeting  in  Oklahoma  City,  Decem- 
ber first  and  second,  with  President  C.  K.  Gould 
in  the  chair.  The  following  papers  were  pre- 
sented: 

AORIOUI^rUBX 

"Effects  of  Soil  Types  on  the  Boot  Develop- 
ment of  Cotton  and  Kaffir,"  by  Wallace  MacFar- 
lane. 

ARCHEOLOOT 

"Types  of  Stone  Implements,"  by  J.  B.  Tho- 
bum. 

OHXMISTBT 

"Errors  in  the  Determination  of  the  Coefficient 
of  Viscosity  Gases  by  the  Capillary  Method,"  by 
I.  M.  Bapp. 

"Sulfur  in  Petroleum,"  by  Chas.  EL  Francis. 

"Effect  of  Para  Substituents  in  the  Acylation  of 
Aromatic  Amines, "  by  L.  Chas.  Baif  ord  and  A.  F. 
Whipple. 

"Oxidation  of  Ethyl  Alcohol  to  Acetaldehyde, " 
by  Wm.  J.  Becker. 

"Infra-red  Absorption  of  Naphthalene,"  by 
A.  H.  Stang. 

"Visibility  Curves  of  the  Green  Mercury  Line 
and  Its  Satellites, "  by  A.  F.  Beiter. 

XOONOMIOS 

"Setting  the  Clock  Ahead,"  by  Joseph  M. 
PerkinB. 

"The  Lumber  Industry  of  Oklahoma,"  by 
John  Cnllen. 
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XDUOATION 

"The  Educational  8nrvey>"  by  T.  JSarl  Sol- 
linger. 

"Seeing  Oklahoma/'  by  C.  W.  Shannon. 

"The  Teaching  of  Physiography  and  Geog- 
raphy in  Onr  Common  Schools,"  by  G.  W.  Shan- 
non. 

XNOINXBUNO 

"Oklahoma  City's  New  Water  Plant,"  by  W. 
L.  Benham. 

"Appraisal  of  PubUc  Utilities"  (by  title),  by 
A.  L.  MuUergren. 

GEOLOOT 

"The  Practicality  of  Using  the  Diamond  Drill 
in  Exploring  for  Oil  and  Gas  Structures,"  by 
Qeo.  E.  Burton. 

"New  Anticlines,"  by  Chas.  N.  Gould. 

"Concretions  in  Caddo  County,"  by  Chas.  N. 
Gould. 

"Origin  of  the  Ferruginous  Sandstones  of 
Southeastern  Oklahoma,"  by  Chas.  W.  Honess. 

"The  Occurrence  of  Coal  in  Cimarron  County," 
by  Fritz  Aurin. 

"Progress  of  Work  in  the  Cretaceous  Area  of 
Oklahoma,"  by  C.  W.  Shannon. 

"New  Volcanic  Ash  Theory,"  by  Chas.  N. 
Gould. 

"Manganese  Deposits  Near  Bromide,  Okla- 
homa," by  Geo.  E.  Burton. 

"The  Distribution  of  the  Sand  Dunes  of  Okla- 
homa," by  Bryan  Hendon. 

"Oil  Seeps,"  by  Elbert  E.  Boylan. 

"A  'Gas  Blow-out,'  "  by  V.  V.  Waite. 

"The  Elephants  of  Oklahoma"  (by  title),  by 
E.  B.  Wilson. 

"The  Early  Vertebrates  of  Oklahoma"  (by 
title),  by  M.  G.  MehL 

"Granite  Situation  in  North-Central  Kansas" 
(by  title),  by  Everett  Carpenter. 

ICATHEMATIOB 

"English  Experiences  in  Teaching  Calculus  to 
Trades-school  Students,"  by  A.  Press. 

"A  Shorter  Proof  of  a  Theorem  on  Fourier's 
Series"  (by  title),  by  W.  H.  Cramblet 

BIOLOGY 

"A  Flock  of  Hawks,"  by  Chas.  N.  Gould. 

"Platanua  occidenicdis,* '  by  Chas.  N.  Gould. 

"Past  and  Future  of  the  Buffalo,"  by  Frank 
Bush. 

"ReproductiTO  Organs  of  Birds  and  Their  Ae- 
tiyitiee"  (by  titie),  by  T.  C.  Carter. 

"Biological  Significance  of  Bones,  Teeth  and 


Shells  Found  in  the  Caves  of  Eastern  Oklahoma^" 
by  H.  H.  Lane. 

"Further  Observations  on  the  Effect  of  Aeokol 
on  White  Mice,"  by  L.  B.  Nice. 

"Speech  Development  of  a  Child  from  Eighteen 
Months  to  Six  Years,"  by  Mrs.  Margaret  Morse 
Nice. 

' '  The  Murine  Opossum,  an  Accidental  Immigrant 
in  Oklahoma,"  by  H.  H.  Lane. 

"On  a  Collection  of  Moths  and  Butterflies  from 
Costa  Bica,"  by  H.  H.  Lane. 

"Some  Personal  Observations  on  the  Habits 
of  the  Butcher's  Shrike,"  by  C.  W.  Shannon. 

"Observations  on  Demoder  foUioulorvm"  (by 
title),  by  G.  EL  Stanton. 

"The  Relation  of  Vegetation  to  Stratigraphy" 
(by  title),  by  Floyd  Absher. 

"The  Hawks  of  Oklahoma"  (by  title),  by  Joe 
Matthews. 

The  Committee  on  Publications  reported  that 
arrangements  had  been  made  whereby  the  Uni- 
versity of  Oklahoma  would  assume  responsibility 
for  publishing  the  proceedings,  the  academy  pay- 
ing what  it  can  and  the  state  assuming  the  bal- 
ance. The  report  was  accepted.  The  committee 
appointed  on  publication  for  the  coming  year  con- 
sists of  the  president,  treasurer,  secretary  and 
curator. 

The  committee  on  membership  presented  the 
names  of  forty  new  members  which  were  accepted. 

Professor  C.  W.  Shannon,  director  of  the  Okla- 
homa Geological  Survey  reported  that  the  Biolog- 
ical Survey  working  in  connection  with  the  acad- 
emy had  established  many  nature  study  dubs  in 
the  public  schools  of  the  state  during  the  past 
year.    Report  accepted. 

A  committee  was  appointed  to  work  to  get  bet- 
ter laws  passed  in  Oklahoma  for  the  protection  of 
wild  life.  Mr.  Frank  Rush,  United  States  forester, 
in  charge  of  the  buffalo  herd,  in  the  Washita 
Mountain  Reservation,  was  made  chairman  of  this 
committee. 

The  treasurer's  report  was  read  and  accepted. 

The  following  officers  were  elected  for  the  com- 
ing year: 

President,  L.  Chas  Raiford,  A.  &  M.  College; 
First  Vice-president,  M.  M.  Wickham,  Southeast- 
em  State  Normal  School;  Second  Vice-presi- 
dent, A.  F.  Reiter,  Phillips  University;  Treasurer, 
H.  H.  Lane,  University  of  Oklahoma;  Secretary, 
L.  B.  Nice,  University  of  Oklahoma;  Curator, 
Fritz  Aurin,  Oklahoma  Geological  Survey. 

L.  B.  Nicx, 
Secretary 
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THE   RELATIONS   BETWEEN   ENGI- 
NEERING  AND  SCIENCE^ 

We  may  well  approach  onr  subject  of 
the  relation  between  engineering  and  sci- 
ence by  defining  these  two. 

Engineering  is  the  application  to  man's 
use  of  special  knowledge  of  mechanics  and 
of  the  properties  of  matter. 

Natural  science  is  the  correlation  of  nat- 
ural phenomena,  often  combined  with  their 
discovery.    Emerson  says : 

Bdenee  is  nothing  bnt  the  finding  of  analogj, 
identity  in  the  most  remote  parts. 

This  finding  of  analogy  is  correlation. 
But  though  science  has  correlation  for  its 
essence  it  also  includes  discovery.  Science 
thus  has  two  aspects,  it  correlates  the  un- 
correlated  and  hence  empirically  known 
phenomena,  and  it  discovers  new  phenom- 
ena and  correlates  them  simultaneously. 
Their  correlation  is  of  origin,  congenital. 
Or,  if  you  will  not  go  so  far  with  me,  let  us 
agree  that  engineering  is  essentially  appli- 
cation and  science  essentially  correlation 
with  or  without  discovery.  In  this  view 
engineering  is  not  a  science  but  an  art  with 
a  scientific  basis.  A  man  who  is  an  engi- 
neer may  correlate  his  own  or  others'  dis- 
coveries, as  he  may  walk  a  mile  or  pledge 
a  health,  but  he  does  it  not  as  an  engineer 
but  as  simultaneously  a  natural  philosopher. 

From  this  point  of  view  pure  science  in 

1  Introductorj  address  of  the  chairman  of  the 
Section  of  Engineering  of  the  American  Associa- 
tion for  the  Advancement  of  Science  given  at  the 
meeting  held  by  invitation  of  the  American  Society 
of  CivU  Engineers,  the  American  Institute  of  Min- 
ing Engineers,  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Electrical 
Engineers,  New  York,  December  29,  1916. 
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its  relation  to  engineering  seems  to-daj  to 
be  in  an  intermediate  stage  of  its  asymptotic 
evolution  from  the  state  of  a  follower  to 
that  of  an  absolute  dictator.  The  first  rea- 
son why  this  evolution  has  to  follow  this 
general  course  is  that  application  must 
needs  precede  correlation. 

Man  like  the  other  animals  from  the  very 
first  can  survive  only  as  he  applies  na- 
ture's laws  to  his  needs,  as  he  conforms  to 
them,  so  that  he  begins  applying  them  in- 
conceivably earlier  than  he  begins  to  for- 
mulate them  or  even  to  be  capable  of  for- 
mulating them. 

The  second  reason  lies  in  the  unfathom- 
able complexity  of  the  laws  on  which  engi- 
neering must  needs  be  based. 

The  engineering  of  the  savage  is  military. 
His  existence  depends  on  his  power  to  kill 
his  enemies  and  incidentally  his  game  by 
means  of  weapons  made  from  the  materials 
at  hand.  Of  these  materials  he  knows  only 
certain  prominent  properties  irrelated  to 
each  other  and  to  the  rest  of  nature.  If 
this  knowledge  can  be  said  to  consist  of 
laws  they  are  only  the  most  minute  frag- 
ments when  compared  even  with  the  frag- 
ments of  laws  which  we  have  joined  up. 
They  are  fragments  comminuted  to  the 
second  degree.  The  explanation  of  these 
fragments  the  savage  has  never  sought. 
Yet  the  laws  themselves  were  as  complex 
when  our  forefathers  were  naked  as  they 
are  to-day.  The  Bornean  or  Fiji  knows 
that  wood  is  strong,  stone  stronger,  and 
iron  stronger  still,  though  corruptible  by 
rust.  Armed  with  this  and  all  other  knowl- 
edge which  he  has  he  destroys  those  who 
else  would  destroy  him.  The  survival  is 
not  of  those  who  formidate  knowledge  but 
of  those  who  best  apply  it,  and  so  there 
evolves  a  race  which  applies  successfully 
the  laws  which  it  may  never  even  think  of 
thinking  of. 

By  and  by  evolution  lifts  certain  men 


so  far  up  out  of  the  imperative  need  of 
ceaseless  viligance  lest  they  be  slain  by 
their  fellows  or  by  nature  as  to  give  them 
the  opportunity  to  consider  their  environ- 
ment, and  note  the  analogies  between  phe- 
nomena which  at  first  seem  irrelated. 
These  are  the  first  men  of  science.  Before 
them  the  ratio  of  observed  to  correlated 
phenomena  was  that  of  a  small  body  to  zero, 
and  hence  was  infinity.  With  them  that 
ratio  fell  from  infinity  to  finiteness,  but  it 
was  still  extremely  smaU. 

As  the  accumulation  of  observed  phe- 
nomena goes  on  and  with  it  the  organiza- 
tion and  elaboration  of  society,  certain  men 
come  to  excel  their  fellows  sufiSciently  in 
their  mastery  of  this  knowledge,  and  in 
their  ingenuity  in  applying  it,  to  become 
recognized  as  a  special  class,  engineers. 
More  slowly  the  accumulation  of  observed 
analogies  becomes  so  great  that  those  who 
master  it  become  recognized  in  their  turn 
as  a  class,  the  natural  philosophers  or 
men  of  science. 

These  philosophers  address  themselves  at 
first  to  correlating  phenomena,  which,  how- 
ever familiar,  are  known  as  yet  only  em- 
pirically, and  thus  to  explaining  that  which 
engineering  has  long  known  how  to  do,  has 
known  in  part  since  the  days  of  Assyria, 
of  Homer,  and  of  Kephren.  But  this  is  to 
trail  after  engineering,  to  explain  its  ex- 
ploits as  the  minstrel  glorifies  those  of  the 
warrior.  By  and  by  science  becomes  able, 
through  its  accumulation  of  correlations,  to 
point  out  to  the  engineer  how  he  may  better 
his  service  to  man.  But  this  is  to  snatch  a 
share  in  the  leadership,  and  add  it  to  the 
continuing  labor  of  correlation. 

From  this  time  on  science  increases  con- 
tinuously the  share  which  it  has  in  the  di- 
rection of  engineering.  It  is  engaged  ever 
more  aJid  more  in  discovering  and  simul- 
taneously correlating  new  knowledge,  and 
less  and  less  in  the  gradually  vanishing 
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work  of  the  correlation  of  the  old  empirical 
knowledge  with  which  alone  engineering 
formerly  worked.  With  the  completion  of 
this  latter  task  science  might  come  to  be 
the  sole  guide  of  engineering,  but  for  two 
considerations. 

First,  as  engineering  adopts  the  knowl- 
edge which  science  has  correlated  it  simul- 
taneously unearths  new  uncorrelated  knowl- 
edge. Science  indeed  correlates  this  in  turn, 
but  not  instantaneously,  so  that  engineer- 
ing has  always  at  its  hand  both  that  which 
science  has  correlated  and  its  own  empirical 
discoveries  which  science  has  not  yet  had 
time  to  arrange.  As  optimists  we  may  well 
expect  that  this  uncorrelated  knowledge 
will  form  a  gradually  decreasing  fraction 
of  the  whole,  but  can  we  expect  it  ever  to 
vanish  completely f  Must  not  science's 
approach  to  exclusive  leadership  be  asymp- 
totic? 

We  begin  to  get  a  glimmering  of  the 
vastness  of  the  scheme  of  creation  when  we 
remember  that  every  lengthening  of.  man's 
artificial  vision  by  means  of  telescope  and 
camera,  every  new  strengthening  of  tele- 
scope, sensitizing  of  plate,  and  lengthening 
of  exposure  brings  a  proportional  increase 
in  the  number  of  visible  suns,  telling  us 
that  even  at  that  inconceivable  distance  we 
have  not  begun  to  approach  the  limit  of 
the  discoverable  universe.  When  we  turn 
from  telescope  to  microscope  and  thence  to 
the  inferred  constitution  of  matter,  we  find 
with  every  new  refinement  of  observation 
and  inference  a  proportional  addition  of 
new  wonders,  a  proportional  increment  in 
the  complexity  of  natural  phenomena. 
Hence  while  we  may  speculate  that,  as  there 
must  be  a  place  where  the  stars  end,  so 
there  must  be  a  degree  beyond  which  the 
subdivision  of  matter  can  not  go,  and  a 
limit  to  the  number  of  nature's  laws,  we 
may  well  ask  whether  either  that  limit  or 
the  limit  of  stellar  space  will  be  reached  in 


that  little  throb  in  the  pulse  of  the  universe 
which  we  call  the  habitable  period  of  this 
earth.  WiU  man  survive  long  enough  to 
complete  the  discovery  of  all  laws,  so  that 
no  uncorrelated  phenomena  will  remain  for 
the  engineer  to  unearth  t 

The  second  of  the  two  considerations 
which  tend  to  postpone  the  completion  of 
science's  leadership  is  that  the  beautiful  as 
distinguished  from  the  useful  and  the 
good  will  increase  without  limit  its  de- 
mands upon  the  work  of  the  engineer. 
Though  the  beautiful  itself  should  in  time 
be  capable  of  complete  mathematical  anal- 
ysis, who  shall  say  that  that  time,  now  seem- 
ingly so  inconceivably  remote,  can  arrive 
during  man's  earthly  stay? 

Henry  M.  Howe 


OUR  PSYCHOLOGICAL  ASSOCIATION 
AND   RESEARCH  1 

The  American  Psychological  Association, 
like  the  infants  who  are  among  the  objects 
of  our  study,  celebrated  its  first  birthday 
some  months  after  it  was  bom.  We  are 
thus  able  to  hold  at  the  same  time  our 
twenty-fifth  meeting  and  mark  the  comple- 
tion of  nearly  twenty-five  years  of  activity. 
This  period  covers  the  working  life  of  most 
of  us  and  about  half  the  adult  life  of  the 
science  in  which  we  work.  Wundt's 
''Physiologische  Psychologic,"  published  in 
1874,  may  be  taken  to  mark  the  coming  of 
age  of  the  experimental  work  of  Weber, 
Helmholtz  and  Fechner.  But  if  psychology 
as  a  science  was  made  in  (Germany,  the  raw 
materials  were  contributed  from  many  nar 
tions,  many  centuries,  many  sciences;  and 
the  leading  strings  attaching  us  to  Oermany 
were  severed  at  about  the  time  when  this 
association  was  oi^anized. 

1  Address  given  on  the  occasion  of  the  celebra- 
tion of  the  twentj-fif th  anniversary  of  the  Ameri- 
can Psychological  Association,  New  York,  Decem- 
ber 28,  1916. 
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Our  three  great  leaders  in  psfychology 
had  made  straight  the  way,  James  at  Har- 
yard.  Hall  at  the  Johns  Hopkins,  Ladd  at 
Yale.  The  publication  of  **The  Principles 
of  Psychology"  in  1890  was  a  declaration 
of  independence,  defining  the  boundary 
lines  of  a  new  science  with  unapproachable 
genius.  Simultaneously  with  the  printing 
of  the  articles  composing  James's  book, 
Hall  was  developing  the  genetic  and  edu- 
cational work  in  psychology  which  now 
occupies  such  a  large  place.  At  that  time 
professorships  and  laboratories  of  psychol- 
ogy were  established  at  Clark,  Pennsyl- 
vania, Harvard,  Yale,  Wisconsin,  Toronto, 
Cornell,  Princeton,  Columbia  and  other 
universities,  and  these  gave  birth  to  the 
newer  generation  now  active  among  us. 

Both  as  significant  symbol  of  the  posi- 
tion attained  by  psychology  and  as  true 
cause  of  its  further  progress,  the  establish- 
ment of  the  American  Psychological  Asso- 
ciation in  1892  is  notable.  The  American 
Chemical  Society,  founded  in  1876,  was  the 
first  of  our  special  scientific  societies ;  it  was 
followed  in  1888  by  societies  of  mathema- 
ticians and  geologists.  But  our  association 
is  among  the  oldest  of  the  fifty  different  na- 
tional organizations  now  meeting  here.  The 
association  of  those  with  common  interests 
throughout  the  nation  and  the  world,  so 
that  our  neighbors  are  no  longer  only  or 
chiefiy  those  living  in  the  same  place,  is 
among  the  most  remarkable  changes  and 
advances  o{  modern  civilization.  The  so- 
cial group  reacts  in  much  the  same  way  as 
the  local  group,  there  are  jealousies,  mis- 
understandings and  quarrels,  but  also  re- 
spect, friendship  and  cooperation,  and  when 
the  group  can  perform  a  useful  service  or 
is  threatened  from  without  it  develops  a  con- 
sciousness of  kind.  Groups  of  this  char- 
acter, whose  individuals  are  bound  together 
by  common  interests  and  objects,  may  be- 
come institutions  more  dominant  over  our 


lives,  having  greater  claims  to  our  loyalty 
and  service,  than  the  conventional  family, 
the  helpless  church  or  the  blood-stained 
nation. 

Our  place  of  birth  was  Clark  University; 
the  day,  July  8, 1892 ;  G.  Stanley  Hall  was 
our  Socrates  and  mid-wife.  The  original 
members  numbered  twenty-six.  It  may  be 
worth  while  to  call  the  roll.  Frank  Angell, 
then  as  now  of  Stanford  University,  a  lost 
angel  to  us,  for  he  is  no  longer  among  the 
fellowship  of  the  saints.  J.  Mark  Baldwin, 
then  of  the  University  of  Toronto,  whose 
contributions  to  psychology  have  been  so 
notable,  also  one  of  the  few  whose  name  is 
absent  from  our  rolls.  William  Lowe  Bryan 
and  Edmund  C.  Sanford,  pioneers  in  ex- 
perimental research,  now  fallen  to  ''that 
bad  eminence,"  where  they  bear  the  load 
Atlantean  of  our  humbler  fates.  W.  H. 
Bumham  and  Bejamin  Ives  Gilman,  the 
one  in  a  fundamental  branch  of  education, 
the  other  in  the  fine  arts,  carrying  on  work 
somewhat  apart  from  ours,  but  related  to 
it.  William  Noyes,  recently  lost  to  us,  and 
Edward  Cowles,  distinguished  alienists. 
Cattell — adsum.  John  Dewey,  John  the 
Baptist  of  democracy,  teacher  of  teachers, 
modem  master  of  those  who  know.  E.  B. 
Delabarre,  then  as  now  at  Brown  Univer- 
sity. W.  0.  Krohn,  then  at  Clark ;  Herbert 
Nichols,  then  at  Harvard ;  E.  W.  Scripture, 
then  at  Yale,  no  longer  climbing  the  steep 
stairs  and  eating  the  bitter  bread  of  aca- 
demic life.  James  Hyslop,  now  following 
the  mystic  grail.  J.  G.  Hume,  of  Toronto 
University,  who  saved  us  from  a  narrow  na- 
tionalism and  with  E.  H.  Griffin,  dean  and 
scholar  of  the  Johns  Hopkins  University, 
saved  us  from  a  narrow  empiricism. 
Joseph  Jastrow,  our  first  secretary,  who  this 
afternoon  is  here  to  tell  us  of  the  work  in 
which  he  himself  has  been  such  a  great  part. 
George  H.  FuUerton,  my  first  professional 
colleague  and  comrade,  acute  thinker,  one 
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of  our  early  presidents,  now  far  away. 
Lightner  Witmer,  my  first  student  and  my 
sacoessor  at  Pennsylvania,  where  he  leads 
in  an  important  field  of  research.  O.  T.  W. 
Patrick,  of  Iowa,  and  H.  K.  Wolfe,  of 
Nebraska,  influential  as  teachers  and  in 
their  work  in  psychology  and  philosophy. 
Last  and  most  honored  of  the  living,  G. 
Stanley  Hall  and  Qeorge  T.  Ladd,  our  first 
two  presidents,  then  seeming  to  be  veteran 
leaders,  but  now  having  become  my  con- 
temporaries, men  to  whom  we  owe  so  much 
in  80  many  ways,  founders  not  only  of  our 
association,  but  also  of  psychology. 

To  the  twenty-six  original  members,  five 
were  added  by  election  at  the  preliminary 
meeting.  Death  has  taken  from  us  T. 
Wesley  Mills,  of  McQill,  early  worker  in 
animal  psychology,  and  H.  T.  Ormond,  of 
Princeton,  distinguished  philosopher.  Ed- 
ward Pace  seems  to  be  sheltered  from  us  by 
the  wings  of  the  church  in  the  educational 
work  in  which  he  is  engaged.  Then  there 
were  two  men  elected  not  only  into  the  asso- 
ciation, but  selected  from  the  whole  world, 
because  they  were  those  whom  we  wanted 
and  needed,  E.  B.  Titchener  and  Hugo 
Hiinsterberg. 

I  once  wrote:  ''Harvard  with  James 
Miinsterberg,  Royce  .  .  .  surpasses  every 
other  university  in  the  world  in  its  opportu- 
nity for  psychological  study  and  research.'* 
Now  they  all  await  us  "where  beyond 
these  voices  there  is  peace" — Hugo  Miin- 
sterberg, always  my  friend  since  our  stu- 
dent days  in  Leipzig,  who  with  the  hand 
of  genius  threw  prodigally  broadcast  the 
diverse  endowments  of  his  great  nation  and 
his  great  race ;  William  James, ' '  the  sweet- 
est, wisest  soul  of  all  my  days  and  lands"; 
there  is  none  like  him,  none,  nor  will  be; 
find  Josiah  Boyce,  his  friend  and  ours,  the 
well-beloved  disciple,  who  leaves  the  world 
darker,  now  since  his  light  is  quenched. 

Should  the  roll  be  called  of  the  present 


membership  of  the  association,  there  would 
be  three  hundred  and  seven  to  respond,  and 
there  are  besides  ten  fonner  members  and 
others  who  stand  among  the  hundred  lead- 
ing psychologists  according  to  the  list  which 
I  have  compiled  by  objective  methods.* 
The  number  of  those  professionally  en- 
gaged in  psychological  work  has  increased 
nearly  tenfold  in  twenty-five  years.  The 
original  members  represented  14  colleges 
and  universities.  There  are  now  122  insti- 
tutions in  which  our  members  teach.  Then 
the  American  Journal  of  Psychology, 
recently  established,  stood  almost  alone; 
now  the  published  directory  of  American 
psychological  periodicals  contains  eighteen 
titles.  This  is  a  growth  of  our  work  that 
has  scarcely  been  paralleled  in  the  history 
of  science. 

While  it  is  not  feasible  to  name  all  the 
individuals  now  composing  the  association, 
it  may  be  well  to  give  some  data  in  regard 
to  their  distribution.  The  numbers  in  our 
chief  institutions — ^including  my  own — ^are 
larger  than  I  had  supposed  before  counting 
them  up.  They  are:  CJolumbia  23,*  Chi- 
cago 11,  Cornell  and  Harvard  10,  Clark, 
Johns  Hopkins  and  Ohio  State  8,  Illinois 
and  Michigan  7,  Iowa,  Pennsylvania, 
Princeton,  Wisconsin  and  Yale  6,  Minne- 
sota and  Pittsburgh  5,  Bryu  Mawr,  Cali- 
fornia, New  York  University,  Texas  and 
Western  Reserve  4,  Brown,  Northwestern, 
Vassar  and  Wellesley  3.  There  are  96  insti- 
tutions with  one  or  two  psychologists — 32 
universities,   42   colleges   and   22   normal 

2  They  are :  Frank  Angell,  J.  Mark  Baldwin,  J. 
£.  Greighton,  Edwin  B.  Holt,  J.  H.  Hjalop,  Her- 
bert Nichols,  E.  A.  Pace,  Qeorge  Santajana,  E.  W. 
Scripture  and  0.  A.  Strong.  Seyeral  of  them  are 
primarily  interested  in  philosophy;  three  reside  in 
France.  More  than  90  per  cent,  of  our  psycholo- 
gists are  thus  members  of  the  association. 

s  On  Christmas  day  died  Naomi  Norswotthy,  as- 
sociate professor  of  educational  psychology  in  the 
Teachers  GoUege,  skilled  in  research,  a  truly  great 
teacher,  a  noble  woman. 
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schools  in  which  psychology  is  being  taught 
by  our  members. 

272  of  our  307  members  are  now  or  were 
recently  engaged  in  teaching  (including 
educational  administration).  This  is  a 
larger  percentage  than  in  any  other  science 
except  mathematics.  Most  of  the  remain- 
ing 35  have  also  taught.  Of  these  there  are 
eleven  who  are  engaged  in  work  unrelated 
to  psychology,  supposing  this  to  be  the  case 
for  married  women,  for  there  are  nine  women 
among  the  eleven.  We  have  one  museum 
curator,  two  clergymen,  and  two  practising 
physicians.  Then  there  are  sixteen  con- 
nected with  boards  of  education,  hospitals, 
laboratories  of  reformatory  and  charitable 
institutions  and  the  like.  It  is  not  impos- 
sible that  this  group,  now  so  small,  may  at 
our  fiftieth  anniversary  surpass  in  numbers 
those  engaged  in  teaching. 

258,  or  84  per  cent.,  of  our  members  are 
recorded  as  holding  the  degree  of  doctor  of 
philosophy.  Psychology  is  the  most  aca- 
demic of  all  subjects,  a  larger  percentage  of 
psychologists  having  taken  the  advanced 
university  degree  than  is  the  case  in  any 
other  science.  Thus  in  a  study  made  sev- 
eral years  ago  I  found  that  about  60  per 
cent  of  zoologists  and  of  mathematicians, 
who  in  this  respect  come  next  to  psychol- 
ogists, have  taken  the  degree  and  the  per- 
centage falls  to  about  10  for  anatomists 
and  pathologists.  The  American  univer- 
sities which  have  conferred  more  than  two 
of  these  degrees  are :  Columbia  46,  Harvard 
and  Chicago  31,  Clark  25,  Cornell  24,  Johns 
Hopkins  and  Yale  15,  Pennsylvania  11, 
Iowa  6  and  Michigan  4.  The  foreign  uni- 
versities are :  Leipzig  15,  Wurzburg,  Berlin 
and  Freiburg  3.  These  fourteen  institu- 
tions have  conferred  all  but  27  of  the  258 
degrees.  But  while  psychologists  have 
taken  their  advanced  degrees  from  a  small 
number  of  institutions  their  coUege  origin 
is  very  wide.    They  come  largely  and  in- 


creasingly from  the  institutions  of  the  cen- 
tral and  western  states,  but  the  data  at 
hand  do  not  permit  of  a  numerical  state- 
ment. In  my  previous  study  I  found  that 
psychologists  were  as  likely  to  come  from 
small  colleges  as  from  large  institutions 
having  strong  departments,  and  that  those 
from  the  smaller  institutions  were  equally 
likely  to  be  distinguished. 

At  our  second  meeting,  held  in  New  York 
in  1893,  Professor  Mary  W.  Calkins  and 
Mrs.  C.  Ladd  Franklin  were  elected  to 
membership.  We  were  thus  tolerably 
prompt  to  recognize  equality  of  opportu- 
nity for  the  sexes,  and  this  record  we  have 
maintained,  for  we  now  have  39  women 
among  our  members.  Thirteen  per  cent,  of 
women  may  be  an  unlucky  number — ^it  docs 
not  represent  the  ratio  of  the  sexes — ^but  it 
is  larger  than  in  any  other  science.  I  have 
recently  counted  up  the  number  of  women 
in  my  Biographical  Directory,  and  find 
that  among  the  224  psychologists,  9.8  per 
cent,  are  women.  Zoology  stands  next  with 
7.5,  and  the  percentage  falls  to  2.1  for 
chemistry  and  1.3  for  physics  and  geology. 
Of  our  39  women  members  36  have  the 
degree  of  doctor  of  philosophy,  11  from 
Chicago,  5  from  Cornell  and  3  from  Colum- 
bia. If  we  should  use  the  illegitimate 
method  of  projecting  the  curves  of  attend- 
ance in  our  courses  in  psychology  at  Colum- 
bia, we  could  set  the  date  when  it  will  be 
no  longer  a  coeducational  institution. 

I  think  it  is  safe  to  state  that  we  are  now 
doing  more  work  in  psychology  than  any 
other  nation.  I  once  counted  up  the  entries 
in  the  Index  covering  the  first  25  volumes 
of  the  Zeitschrift  fur  Psychologie — from 
1890  to  1902 — containing  references  to  the 
articles  published  in  the  journal  or  re- 
viewed by  it,  the  more  important  contribu- 
tions to  psychology  from  the  German  point 
of  view.  It  was  disclosed  that  during  this 
period  America  led  all  nations  in  experi- 
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mental  work,  exceeding  Great  Britain  in 
a  ratio  of  10  to  1,  that  in  theoretical  con- 
tributions we  were  about  equal  to  Great 
Britain,  but  were  doubled  by  France  and 
tripled  by  Germany.  In  contributions  of  a 
physiological  and  pathological  character 
we  fell  far  below  these  nations  and  below 
Italy,  Germany  surpassing  us  in  a  ratio  of 
nearly  10  to  1.  I  have  found  no  convenieiit 
way  of  making  a  similar  comparison  for  the 
more  recent  period,  and  all  contemporary 
international  comparisons  are  now  impos- 
sible. *  *  Who 's  Who  in  Science, ' '  published 
in  England  in  1913,  attributed  84  of  the 
world's  leading  psychologists  to  the  United 
States,  as  compared  with  31  to  Germany,  27 
to  England  and  13  to  France.  This  is  a 
predominance  which  according  to  the  book 
the  United  States  holds  in  no  other  science. 
We  may  wonder  whether  the  importance 
of  the  work  accomplished  in  this  country 
for  psychology  has  increased  in  the  same 
ratio  as  the  number  of  those  engaged  in  it. 
It  would  not  be  fair  to  expect  to  see  ten 
Jameses  in  this  room,  just  as  it  would  be 
unreasonable  to  look  for  five  Darwins  in 
England,  because  its  biologists  may  have 
increased  five-fold  in  a  generation;  or 
twenty  Newtons,  because  the  physicists 
may  have  increased  twenty-fold  since  his 
time.  But  do  we  have  a  hundred  members 
doing  work  as  valuable  as  that  of  the  more 
productive  ten  of  those  whose  names  I  have 
recalled  among  our  first  members?  Prob- 
ably we  have;  in  so  far  as  it  may  seem 
otherwise,  this  may  be  because  there  are  in 
the  earlier  days  of  a  science  more  oppor- 
tunities for  original  departures,  but  more 
especially  to  the  fact  that  the  relation  of 
eminence  to  numbers  follows  a  psycho- 
physic  law  of  its  own.  The  number  in  a 
group  who  become  eminent  tends  to  be  a 
constant,  dependent  on  the  limitations  of 
the  attention  and  the  interest  of  the  mem> 
bers.     Thus  a  savage  tribe  may  have  as 


many  distinguished  chiefs  and  warriors  as 
a  nation  of  a  hundred  million.  We  may  be 
unable  to  see  the  trees  for  the  forest. 

It  would  be  impossible  in  the  time 
allotted  to  me  to  give  a  history  of  the  devel- 
opment of  psychology  during  the  past 
twenty-five  years  or  an  account  of  Amer- 
ican contributions.  It  seems  to  me  that  the 
lines  of  development,  especially  in  this 
country,  have  been  in  the  directions  which 
from  the  beginning  I  have  followed,  though 
my  advocacy  and  example  have  doubtless 
been  epiphenomenal.  These  are  to  ally 
psychology  and  its  methods  with  the  nat« 
ural  and  exact  sciences  rather  than  with 
philosophy;  to  replace  introspection  and 
verbal  descriptioiM  by  experiments  and 
measurements;  to  investigate  behavior  and 
conduct  rather  than  mind  and  conscious- 
ness ;  to  study  individual  and  group  differ- 
ences; to  make  practical  applications  and 
develop  a  profession  of  applied  psychology. 

Mr.  Dean  B.  Brimhall  has  counted  up  for 
me — so  my  own  prejudices  are  eliminated 
— ^the  papers  presented  at  the  twenty-five 
meetings  of  the  association.  The  reports 
have  been  printed  in  The  Psychological  Re- 
view and  Bulletin,  except  those  of  the  first 
two  annual  meetings,  which  were  printed 
in  a  brochure  which  was  edited  by  me  as 
secretary.  On  the  chart  is  shown  for  five- 
year  periods  the  percentages  of  papers  in 
accordance  with  their  character.  Applied 
psychology  and  individual  psychology  are 
cross  classes,  the  same  papers  being  listed 
for  a  second  time  and  also  largely  in  both 
classes.  Only  a  rough  subdivision  is  feasi- 
ble, but  it  serves  to  show  the  distribution  of 
our  interests  and  the  changes  that  have 
taken  place  in  the  course  of  twenty-five 
years. 

In  order  to  obtain  information  concern- 
ing present  work,  I  have  used  the  method 
of  the  questionnaire — a  psychological  tool 
which  we  owe  in  large  measure  to  Stanley 
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Hall,  though  some  of  us  may  at  times  re- 
gard it  as  an  invention  of  the  deviL  Mem- 
bers of  the  association  were  asked  to  fill 
in  a  blank  stating  the  p^ehological  re- 
searches in  which  they  are  engaged  or  plan 
to  take  up  60on  and  the  amount  of  time 
they  are  able  to  spend  on  research.  Of  the 
220  who  replied,  68  either  reported  that 
they  are  not  at  present  doing  research  work 
in  psychology  or  signed  the  blank  without 
making  a  report.  Of  the  87  members  who 
have  not  replied  there  are  only  a  few  who 
are  doing  work  of  consequence.  More  than 
90  per  cent,  of  those  working  in  psychology 
are  members  of  the  association,  and  the 
replies  consequently  represent  fairly  well 
the  work  now  in  progress. 

The  last  ordinate  of  the  curve  is  for  this 
work.  When  more  than  one  research  was 
reported  the  subjects  were  distributed  frac- 
tionally so  that  the  152  replies  give  an  equal 
number  of  researches  and  represent  the 
work  of  so  many  individuals.  The  most 
impressive  exhibition  is  the  small  amount 
of  attention   given  to  historical,   critical, 


philosophical  and  analytical  subjects,  and 
that  half  of  all  the  work  is  devoted  to 
genetic  and  educational  psychology.  The 
suicide  of  philosophical  papers  is  in  part 
accounted  for  by  the  birth  of  our  child — 
The  American  Philosophical  Association — 
and  does,  not  necessarily  represent  a  de- 
creased interest  in  philosophy  in  America. 
It  does,  however,  mean  the  establishment  of 
psychology  as  a  science  completely  inde- 
pendent of  philosophy. 

We  are  each  year  carrying  forward  more 
and  more  research  work  and,  I  trust,  are 
continually  improving  its  quality.  We  are 
doing  a  larger  quantity  of  work  than  any 
other  nation  and  work  of  equal  value.  Bat 
our  accomplishment  falls  far  below  what 
it  might  be  and  should  be.  Psychology  does 
not  attract  a  sufficient  number  of  able  men 
and  adequate  opportunity  is  not  given  to 
them.  I  suppose  the  median  salary  paid 
psychologists  who  teach  is  less  than  that  of 
employees  in  the  railway  unions,  nor  do  we 
have  the  eight-hour  day.  The  Ph.D.  with 
all  its  outfit  is  a  trap  baited  for  mediocrity 
rather  than  for  intelligence,  and  the  victim 
gets  caught  at  the  advanced  average  age 
of  28  years.  Then  he  must  teach  or  starve 
or  both.  He  has  done  research  work  of  a 
kind,  but  whether  it  has  been  the  mere 
routine  attempt  to  solve  a  set  problem  or 
promises  original  performance,  he  is  stewed 
in  the  same  juice.  He  is  not  given  a  posi- 
tion unless  he  has  done  the  modest  amount 
of  work  required  for  the  doctorate,  but  the 
position  is  usually  such  that  further  re- 
search work  is  prohibited.  If  he  shows  ex- 
ceptional ability  he  may  receive  a  minor 
university  appointment  with  extension  and 
summer  courses,  and  if  he  continues  to  show 
ability  he  may  become  a  dean  or  a  presi- 
dent or  some  such  thing.  Scientific  research 
and  productive  scholarship  are  regarded  as 
desirable  accomplishments,  and  men  are 
sometimes  called  from  one  institution  to 
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another  because  of  their  advertising  value, 
or  promoted  in  their  institutions  to  ward  off 
such  calls;  but  usually  the  only  consider- 
able and  tangible  reward  open  to  an  inves- 
tigator is  transfer  to  an  executive  position 
which  makes  further  investigation  impos- 
sible. 

The  situation  is  iUumined  by  answers  to 
my  questions.  Of  those  who  report  that 
they  are  doing  research  work,  109  give  the 
percentage  of  their  working  time  that  they 
are  able  to  devote  to  it.  Sixteen  are  able 
to  give  more  than  half  their  time  to  re- 
search, 50  from  quarter  to  half,  43  less  than 
quarter,  106  of  our  members  are  doing  no 
psychological  research.  A  man  must  be  re- 
garded as  an  amateur  in  work  to  which  he 
does  not  devote  more  than  half  his  time. 
If  we  add  to  the  sixteen  professionally  en- 
gaged in  psychological  research,  an  equal 
contribution  from  those  who  did  not  reply 
to  the  questionnaire  or  to  this  particular 
question,  the  number  would  be  about 
doubled,  but  they  are  not  in  fact  nearly  so 
many,  and  some  of  those  who  reported  are 
doing  work  primarily  physiological  or  psy- 
chiatric in  nature.  We  have  all  told  fewer 
than  25  men  who  are  able  to  devote  more 
than  half  their  time  to  psychological  re- 
search, men  who  may  be  regarded  as  pro- 
fessionally engaged  in  investigation. 

It  is  further  a  misfortune  or  crime  of  the 
first  magnitude  that  there  is  but  little  corre- 
lation between  the  performance  of  the  men 
and  the  time  they  are  now  able  to  devote 
to  research.  Of  the  four  men  who  state  that 
they  are  able  to  devote  all  their  time  to 
such  work,  one  is  a  young  man  temporarily 
out  of  a  job,  one  holds  a  research  fellow- 
ship, one  a  subordinate  position  in  an  indus- 
trial laboratory,  one  has  an  institutional 
position.  If  we  divide  the  members  into 
three  classes  of  merit,  the  first  30,  the 
second  70  and  the  balance  of  207,  in  ac- 
cordance with  the  selection  by  ten  leading 


psychologists  which  I  have  previously  de- 
scribed, and  which  has  recently  been  made 
for  the  third  time,  we  get  this  arrangement 
for  those  who  answered  the  question : 


Tlma  DerotaA  to  Rescutli 

CIMBI 

CtaMlI 

ciAMin 

Total 

More  than  50^ 

26%  to  60% 

L^  than  2^%... 

4 

9 

10 

4 
16 
25 

8 

26 

114 

16 

60 

149 

Total 

23 

44 

148 

216 

The  largest  group,  one  ominously  large,  is 
not  unnaturally  those  who  do  little  or  no 
research  work  and  who  are  undistinguished. 
But  apart  from  this  group  it  appears  that 
those  with  greater  ability  for  research  are 
not  able  to  devote  considerably  more  time 
to  it  than  others. 

The  conditions  adverse  to  research  are 
not  peculiar  to  psychology  nor  even  ,to  sci- 
ence. They  hold  in  all  cases  where  services 
are  for  the  benefit  of  society  as  a  whole 
rather  than  for  individuals  or  groups. 
Men  can  not  undertake  research  as  a  pro- 
fession and  be  paid  in  accordance  with  the 
value  of  the  work  they  accomplish.  Aristo- 
cratic institutions  have  devised  schemes  for 
the  reward  of  research,  but  these  can  not  be 
transported  overseas  to  a  democracy.  We 
do  not  want  a  leisure  class  in  order  to  se- 
cure certain  desirable  by-products.  A  title, 
presentation  at  court,  or  an  invitation  to 
dine  with  a  lord,  can  scarcely  have  an 
equivalent  here.  Membership  in  a  national 
academy  of  sciences,  a  gold  medal  or  an 
honorary  university  degree  is  a  feeble 
stimulus,  belonging  to  other  days  and  other 
ways  than  ours.  The  payment  of  scien- 
tific men,  as  of  soldiers,  in  the  fiat  money 
of  honor  and  glory,  like  the  inexpensive 
offering  of  happiness  in  heaven  to  com- 
pensate for  meekness  and  misery  on  earth, 
is  not  a  method  of  modem  democracy. 

There  are  four  ways  by  which  research 
work  in  psychology  and  other  sciences  can 
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be  undertaken  as  a  profession:  (1)  At  our 
universities  and  colleges,  in  so  far  as  these 
recognize  that  research  work  is  part  of  the 
service  for  which  instructors  and  professors 
are  paid;  (2)  under  the  federal  govern- 
ment, the  states  and  the  municipalities, 
when  these  regard  the  promotion  and  pay- 
ment of  research  as  a  function  of  the  state ; 
(3)  in  endowed  research  institutions  or  in 
charitable  and  public  iostitutions  in  which 
research  is  considered  part  of  their  objects, 
and  (4)  in  cases  where  work  can  be  con- 
ducted on  an  economic  basis.  For  psychol- 
ogy we  have  no  endowed  research  labo- 
ratory, the  state  does  but  little,  our  dis- 
coveries are  not  patentable  and  our  expert 
knowledge  is  but  rarely  saleable.  Nearly 
all  of  us  are  employed  by  universities  and 
colleges,  and  we  are  in  the  main  dependent 
on  them  for  the  opportunity  to  do  the  work 
that  is  done.  Their  attitude  is  on  the  whole 
favorable  and  is  improving. 

As  secretary  of  a  committee  of  the  Amer- 
ican Association  for  the  Advancement  of 
Science,  I  have  addressed  inquiries  to  all 
our  institutions  of  higher  education,  asking 
the  extent  to  which  research  work  and  pro- 
ductive scholarship  are  considered  in  ma- 
king appointments  and  promotions  and  are 
regarded  as  part  of  the  work  for  which  in- 
structors and  professors  are  paid.  Nearly 
all  the  replies  emphasize  the  weight  laid 
on  research. 

The  president  of  Harvard  University 
writes: 

In  the  xnaking  of  appointments  and  promotiona 
at  Harvard  Uniyersity,  greater  weight,  on  the  aver- 
age, is  given  to  seientifie  research  and  productive 
scholarship  than  to  any  other  single  consideration. 
Besearch  is  a  part  of  the  work  expected  from  in- 
structors and  professors. 

The  president  of  Columbia  University: 

In  making  recommendations  for  appointments 
and  promotions  in  the  faculties  of  Columbia  Uni- 
versity, the  several  departments  concerned  are  ex- 
pected to  give  predominant  weight,  and  as  matter 


of  fact  do  give  predominant  weight,  to  eapaeitj 
for  scientific  research  and  to  evidence  of  produc- 
tive scholarship. 

The  president  of  the  University  of  Wis- 
consin: 

Scholarly  work  or  research  is  a  part  of  the  work 
expected  of  instructors  and  professors.  When  pre- 
senting statements  to  the  legislature  I  have  esti- 
mated that  upon  the  average  from  one  third  to 
one  fourth  of  the  cost  should  be  charged  to  in- 
vestigation. 

The  president  of  the  University  of  Illi- 
nois: 

The  work  of  research  is  fundamentaUy  a  part 
of  the  duty  of  the  university,  and  this  is  espedaUj 
true  of  state  universities.  Necessary  equipment 
and  necessary  time  should  be  allowed  for  every 
member  of  the  staff  to  be  actively  engaged  in  some 
piece  of  research  work  all  the  time. 

Letters  such  as  these  are  full  of  encourage- 
ment for  the  future ;  but  we  must  remember 
that  it  is  not  on  university  presidents  and 
trustees  but  on  us  ourselves  that  the  future 
depends. 

To  individual  philanthropy  we  owe  the 
endowment  of  research  and  of  institutions 
expressly  devoted  to  research.  We  have 
long  had  endowed  astronomical  observa- 
tories, and  it  is  due  to  this  circumstance 
that  America  has  done  relatively  better  in 
astronomy  than  in  any  other  science.  Mu- 
seums, botanical  gardens  and  similar  insti- 
tutions have  more  and  more  seriously  added 
scientific  investigation  to  their  other  func- 
tions. But  it  is  only  within  recent  years 
that  the  Carnegie  Institution  of  Washing- 
ton and  the  Rockefeller  Institute  for  Med- 
ical Besearch  have  been  established,  and 
we  see  in  them  for  the  first  time  in  history 
research  in  pure  science  conducted  as  a  pro- 
fession. There  is  urgent  need  ot  an  ade- 
quately endowed  Institute  for  Psycholog- 
ical Besearch;  but  we  can  scarcely  expect 
one  of  our  members  to  supply  the  needed 
ten  million  dollars. 

Our  federal  government  makes  larger 


Mabch  23,  1917] 


SCIENCE 


283 


appropriations  for  scientific  research  than 
any  other  n'ation,  and  the  money  has  on  the 
whole  been  used  to  advantage.  The  fact 
that  the  work  there  is  mainly  economic  is 
not,  in  my  opinion,  altogether  a  drawback. 
The  difficulty  has  been  that  better  provision 
is  made  for  routine  work  than  for  excep- 
tional performance.  The  present  emerg- 
ency has  led  to  further  large  appropria- 
tions by  congress  for  scientific  research, 
and  we  may  hope  that  the  truth  expressed 
in  the  President's  words  ** Preparation  for 
peace  is  the  best  preparation  for  war"  will 
lead  to  still  greater  efforts  to  promote  sci- 
ence for  the  national  welfare.  The  govern- 
ment has  done  practically  nothing  for  psy- 
chology, and  the  Bureau  of  Education  is 
inadequately  supported.  The  Smith-Hughes 
bill,  however,  provides  a  considerable  sum 
for  educational  research,  a  large  part  of 
which  will  be  psychological  in  character. 
Public  education  is  supported  with  increas- 
ing appreciation  throughout  the  country 
and  (POLV  educational  systems  are  gradually 
learning  the  importance  of  psychological 
experts.  State  supported  institutions  for 
the  defective  and  criminal  classes  are  also 
beginning  to  make  such  appointments. 

The  patent  laws  were  enacted  before 
psychology  had  been  invented;  there  is  at 
present  no  way  by  which  ideas  can  be  con- 
trolled for  the  profit  of  the  man  who  gives 
them  to  the  world,  even  to  the  smallest  per- 
centage of  the  value  of  his  gift.  How  this 
may  be  corrected  may  itself  become  an  ob- 
ject of  psychological  research.  If  some 
means  could  be  devised  by  which  the  state 
could  pay  for  the  services  of  individuals 
in  accordance  with  their  value  to  the  state, 
the  progress  of  science  and  of  civilization 
would  be  greatly  accelerated.  In  the  mean- 
while the  psychologist  may  increase  an  in- 
adequate salary  by  the  writing  of  text- 
books and  by  outside  teaching  and  lectur- 
ing, but  he  usually  does  so  at  the  sacrifice 


of  research.  There  may  soon  be  psycho- 
logical experts  whose  advice  will  be  paid 
for  at  the  same  rate  as  is  now  paid  for  the 
advice  of  physicians,  engineers  and  lawyers. 
It  is  a  curious  circumstance  that  while  the 
plan  is  being  introduced  of  full-time  pro- 
f  essoirs  of  medicine  with  relatively  adequate 
salaries,  the  professors  in  the  graduate 
faculties  must  increasingly  support  their 
families  by  outside  work.  The  cost  per 
student  or  per  professor  of  the  magnificent 
buildings  and  grounds  of  the  university 
where  we  are  now  meeting  is  perhaps  four 
times  what  it  once  was  or  need  now  be  for 
purposes  of  teaching  and  research,  whereas 
the  effective  value  of  the  salary  of  the  pro- 
fessor at  Columbia  is  now  about  one  fourth 
what  it  was  thirty  years  ago. 

It  is  our  business  as  individuals  and  espe- 
cially as  united  in  this  American  Psycho- 
logical Association  to  use  all  possible  efforts 
at  all  times,  in  all  places  and  in  all  ways  to 
improve  the  conditions  under  which  re- 
search work  is  done.  Science  has  doubled 
the  length  of  human  life  and  quadrupled 
the  productivity  of  labor.  A  single  advance 
in  applied  science,  such  as  the  Bessemer 
steel  process  or  the  electromagnet,  discov- 
ered by  Faraday  in  the  only  research  labo- 
ratory then  existing,  may  add  annually 
some  two  billion  dollars  to  the  wealth  of 
the  world.  The  psychological  and  social 
sciences  have  already  done  their  share  in 
freeing  us  from  superstition  and  unreason, 
in  leading  us  to  tell  the  truth  as  we  see  it 
and  in  some  measure  to  see  the  truth  as  it 
is.  They  have  repaid  many  fold  their  cost 
in  economic  applications.  An  improve- 
ment of  ten  per  cent,  in  the  educational 
work  of  this  country  saves  us  a  hundred 
million  dollars  a  year.  But  it  is  to  the  fu- 
ture that  we  look  to  obtain  a  control  over 
human  conduct  corresponding  to  that  of 
physical  science  over  the  material  world, 
and  more  vital.    We  must  eliminate  the  in- 
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cateulable  waste  of  preventable  idleness, 
misfit  employment,  disease,  vice,  crime  and 
war;  we  must  divide  wealth  more  fairly 
and  use  it  more  wisely,  we  must  alter  funda- 
mentally all  our  institutions,  the  family, 
the  church,  the  school,  the  courts,  govern- 
ment and  the  rest;  each  must  be  enabled  to 
give  what  he  best  can  and  to  receive  what 
he  most  needs.  And,  as  I  said  twenty-two 
years  ago— before  that  "infant  industry" 
eugenics  had  begun  its  career — in  my  ad- 
dress as  president  before  this  association: 

We  not  only  hold  the  clay  in  our  hands  to  mould 
to  honor  or  dishonor,  but  we  also  have  the  ultimate 
decision  as  to  what  material  we  shall  use.  The 
physicist  can  turn  his  pig-iron  into  steel,  and  so 
can  we  ours;  but  he  can  not  alter  the  quantities  of 
gold  and  iron  in  his  world,  whereas  we  can  in  ours. 
Our  responsibility  is,  indeed,  very  great. 

J.  McEeen  Cattell 


AN  INSTITUTE  FOR  THE  HISTORY  OP 
SCIENCE  AND  CIVILIZATION 

To  those  interested  in  placing  before  Ameri- 
can students  advantages  not  only  greater  than 
are  now  offered  in  this  country,  but  greater 
than  those  offered  abroad,  the  following  state- 
ment may  suggest  an  opportunity. 

The  history  of  science  deals  with  so  large  a 
part  of  the  intellectual  development  of  the 
race,  that  it  should  attract  the  interest  of  every 
thinking  person.  Such  an  interest  is  already 
manifest  among  an  ever-increasing  number  of 
scientists  and  technicians.  Furthermore^  a 
very  general  interest  is  also  becoming  appar- 
ent, for  example,  in  the  history  of  the  numer- 
ous means  of  locomotion  from  the  first  beasts 
of  burden  to  the  airplane  of  to-day;  in  the  his- 
tory of  computation  from  the  ingenious  but 
rude  abacus  to  the  refined  calculating  machine; 
in  the  history  of  such  methods  of  communica- 
tion as  telegraphy  and  telephony  and  in  the 
history  of  medical  and  surgical  practise. 

If  we  consider  it  from  a  higher  point  of  view, 
the  importance  of  the  history  of  science  be- 
comes even  greater.  We  then  realize  that  sci- 
ence is  the  strongest  force  that  makes  for  the 


unity  of  our  civilization,  that  it  is  also  essen- 
tially a  cumulative  process,  and  hence  that  no 
history  of  civilization  can  be  tolerably  true  and 
complete  in  which  the  development  of  science 
is  not  given  a  considerable  place.  Indeed,  the 
evolution  of  science  must  be  the  leading  thread 
of  all  general  history. 

The  more  scientific  research  becomes  spe- 
cialized, the  more  do  coordinating  studies  of 
some  kind  become  necessary  to  keep  scientists 
interested  in  one  another's  work.  Specialism, 
indispensable  as  it  is,  shoidd  not  be  allowed  to 
obscure  the  broader  vision,  and  there  is  no  bet- 
ter way  to  prepare  these  coordinating,  ency- 
clopedic studies  than  to  unfold  as  clearly  as 
I>08sible  the  evolution  and  interrelations  of  all 
sciences.  These  have  not  grown  independently, 
but  together,  the  progress  of  each  making 
further  progress  possible  for  all  the  others. 
The  history  of  science  is  the  essential  hcuis  of 
any  philosophy  of  science,  indeed  of  any  phi- 
losophy which  is  not  mere  metaphysics  or  lit- 
erature. 

Science  is  ever  growing  and  is  becoming 
daily  a  more  important  factor  in  the. field  of 
education.  Science  it  is  which  makes  it  pos- 
sible for  men  to  tame  the  forces  of  nature  to 
their  purpose;  which  is  the  foundation  of  all 
material  power;  which  is  the  backbone  of  our 
civilization.  Knowledge  is  power,  but  tius 
power  may  become  a  danger  if  its  spirit  be 
false  and  if  it  be  bent  solely  upon  material 
achievements.  It  is  only  when  science  is  ex- 
plained and  tempered  by  history  that  it  ac- 
quires its  whole  educational  value,  and  that 
the  main  objections  to  scientific  education 
cease  to  be  valid.  The  more  science  enters 
into  our  lives,  the  more  it  must  he  '*  human- 
ized," and  there  is  no  better  way  to  humanise 
it  than  to  study  its  history.  Such  studies,  rec- 
onciling the  purely  scientific,  the  historic,  and 
the  philosophic  points  of  view,  would  be  the 
source  of  the  soundest  and  highest  idealism. 

The  field  of  the  history  of  science  as  we  have 
defined  it  is,  of  course,  too  broad  to  be  ade- 
quately covered  by  separate  departments  in 
any  of  our  universities.  This  can  only  be  ac- 
complished by  an  institution  devoted  strictly 
to  this  purpose  and  adequately  equipped  for 
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the  great  work  that  needs  to  be  done.  Such  an 
institution  should  open  its  doors  freely  to  the 
few  who  are  sufficiently  advanced  to  profit  by 
its  help,  but  it  should  not  be  hampered  by  any 
question  of  degrees  or  credits,  remaining  free 
to  do  for  the  advanced  student  what  it  feels 
will  be  of  service  in  establishing  the  highest 
standards  of  research  and  scholarship. 

An  institute  devoted  to  this  work,  by  what- 
ever name  designated,  would  need  to  be  suffi- 
ciently endowed  to  be  independent  of  fees  or 
of  large  financial  returns  from  its  publications. 
It  might  be  established  independently,  with  a 
building  of  its  own  in  any  city  with  abundant 
library  and  museum  facilities,  or  it  might  be 
endowed  to  work  as  part  of  some  institution 
already  organized,  such  as  a  large  university 
or  a  museum  of  science. 

Such  an  institute  should  have  among  its 
activities  the  following: 

1.  To  ofPer  to  qualified  students  the  best 
equipment  for  work  and  the  advice,  assistance 
and  encouragement  of  a  small  corps  of  experts 
in  the  history  of  science. 

2.  To  a£Ford  to  universities,  libraries  and 
scholars  the  opportunity  to  acquire  at  cost 
photographs  of  important  manuscripts,  docu- 
ments and  objects,  thus  making  it  possible  to 
study  leisurely  at  home  many  original  sources 
that  at  present  can  only  be  examined  abroad 
and  at  a  considerable  expenditure  of  time  and 
money.  To  this  end  there  should  be  secured 
the  best  available  technicians,  with  the  best 
types  of  apparatus,  working  both  in  foreign 
libraries  and  in  the  laboratory  of  the  institute. 

8.  To  offer  to  scientists  interested  in  his- 
tory, to  historians  interested  in  science,  and 
to  cultivated  philosophers  a  meeting  place 
worthy  of  their  respect;  a  clearing-house 
where  all  matters  of  common  interest  to  them 
would  be  centralized,  examined  and  eventually 
made  known  to  the  world. 

4.  To  begin  collections  of  prints,  instru- 
ments and  all  other  early  material  bearing  on 
the  history  of  pure  and  applied  science.  This 
activity  could  in  course  of  time  expand  into 
a  department  of  enormous  importance,  as  is 
clear  to  any  one  who  has  visited  the  Conserva- 
toire des  Arts  et  Metiers  in  Paris,  the  Science 


Museum  in  Kensington,  or  the  Deutsohes  Mu- 
seum in  Munich,  foundations  with  which  we 
have  nothing  to  compare  in  this  country. 

5.  To  publish  two  journals,  one  of  a  popular 
nature  and  the  other  of  the  highest  scientific 
character.  The  former  should  set  forth  in  an 
interesting  manner  the  latest  discoveries  in 
the  history  of  familiar  science,  appealing  to 
the  eye  through  the  best  style  of  illustration 
and  to  the  intellect  through  popular  but  accu- 
rate and  scholarly  statements.  It  should  also 
give  much  attention  to  the  history  of  civiliza- 
tion in  all  its  highest  features,  and  should 
thus  do  for  history,  though  in  a  more  scholarly 
way,  what  has  already  been  so  successfully 
done  for  geography.  The  scientific  journal 
might  be  a  series  of  editions  of  important 
scientific  manuscripts  or  a  journal  of  the  type 
of  Isis  which  should  record  the  world's  work 
on  the  subject.  In  such  a  journal  great  atten- 
tion should  be  given  to  bibliography,  not 
merely  external  but  also  internal  and  critical. 
For  this  purpose  the  institute  should  carry  on, 
in  its  own  field,  the  coordination  of  the  most 
thorough  bibliographical  work,  mobilizing  the 
best  critical  talent  available. 

Such  an  institute  would  not  rival  any  de- 
partment in  our  universities.  It  can  and 
should  set  a  higher  standard  of  scholarship  by 
reason  of  its  independence,  and  it  should  be 
looked  uix)n  as  a  valuable  aid  by  every  uni- 
versity in  this  country  and  abroad,  and  as  a 
source  of  supply  of  material  which  no  uni- 
versity or  library  can  furnish. 

The  institute  would  need  to  begin  its  work 
with  a  small  staff  of  experts;  with  a  small 
niunber  of  well-trained  technicians,  including 
photographers  and  process  workers;  with 
bibliographical  and  clerical  assistants;  with  a 
well-chosen  library;  and  with  the  best  facilities 
for  scientific  bibliographical  work.  It  would, 
of  course,  be  necessary  to  do  part  of  the  work 
abroad,  since  it  would  be  too  expensive  to 
assemble  in  any  one  place  all  the  scholars 
whose  cooperation  would  be  essential  to  the 
best  success.  This  is  especially  the  case  with 
respect  to  the  Oriental  civilizations,  in  con- 
nection with  which  a  great  amount  of  pioneer 
work  remains  to  be  done. 
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The  international  character  of  the  institute 
should  also  be  fully  recognized.  Although 
located  in  America,  its  field  of  influence 
would  extend  equally  to  all  other  countries 
and  it  would  develop  a  x>ower  for  interna- 
tionalism the  value  of  which  could  hardly  be 
exaggerated.  It  is  a  serious  misfortune  that, 
whereas  there  are  thousands  of  organizations 
devoted  to  local  history,  or  to  such  auxiliary 
branches  as  heraldry,  genealogy  and  numis- 
matics, there  is  nowhere  a  single  one  that  is 
dedicated  to  the  historical  study  of  that  which 
is  the  greatest  common  good  to  all  mankind, 
the  excellent  institute  in  Leipzig  being  devoted 
exclusively  to  the  history  of  medicine.  It 
would  place  the  New  World  in  another  light 
if  there  could  be  founded  here,  especially  at 
this  time,  an  institute  which  might  in  the  near 
future  become  the  cradle  of  new  intellectual 
movement,  of  a  new  humanism. 

There  is  abeady  a  gratifying  interest  in  the 
project.  Two  or  three  of  the  finest  libraries 
on  the  history  of  science  and  of  its  special 
branches  are  likely  to  be  given  to  the  institute 
if  it  is  founded  on  the  lines  above  set  forth. 

The  following  scholars  have  written  to  ex- 
press their  interest  and  sympathy  and  most 
of  them  have  promised  some  kind  of  collabora- 
tion : 

Joseph  Sweetman  Ames,  Wilder  Dwight  Ban- 
croft, Pr.  Barry,  Alexander  Graham  Bell,  George 
David  Birkhoff,  Franz  Boas,  Marston  Taylor 
Bogert,  James  Henry  Breasted,  George  Lincoln 
Burr,  Florian  Gajori,  William  Wallace  Campbell, 
Paul  Cams,  William  Ernest  Castle,  James  McKeen 
Cattell,  William  Bullock  Clark,  Prank  Wiggles- 
worth  Clarke,  Thomas  Chrowder  Chamberlin, 
Bussell  Henry  Chittenden,  William  Thomas  Coun- 
cilman, Henry  Crew,  Harvey  Gushing,  Charles 
Benedict  Davenport,  William  Morris  Davis,  Arthur 
Louis  Day,  John  Dewey,  Leonard  Eugene  Dickson, 
Henry  Herbert  Donaldson,  Jesse  Walter  Pewkes, 
Edwin  Brant  Prost,  Fielding  Hudson  Garrison, 
George  EUery  Hale,  Granville  Stanley  Hall,  Charles 
Homer  Haskins,  Lawrence  T.  Henderson,  T.  Wil- 
liam Francis  Hillebrand,  William  Ernest  Hock- 
ing, B.  P.  Alfred  Hoeml6,  William  Henry  HoweU, 
Edward  Vermilye  Huntington,  Ellsworth  Hunting- 
ton, Morris  Jastrow,  Jr.,  David  Starr  Jordan,  Louis 
Charles    Karpinski,    Arnold    Carl    Klebs,    George 


Frederick  Kunz,  Berthold  Laufer,  WiUiam  Libby, 
Frank  Battray  Lillie,  Balph  S.  Lillie,  William  Al- 
bert Locy,  Jacques  Loeb,  Graham  Lusk,  Pereival 
Lowell  [deceased],  Franklin  Paine  Mall,  George 
Herbert  Mead,  Samuel  James  Meltzer,  Albert  Abra- 
ham Michelson,  Bobert  Andrews  MiUikan,  Edward 
Caldwell  Moore,  Eliakim  Hastings  Moore,  Ernest 
Carroll  Moore,  Arthur  Amos  Noyes,  William  Al- 
bert Noyes,  William  Fogg  Osgood,  George  Howard 
Parker,  Balph  Barton  Perry,  Edward  Charles  Pick- 
ering, Frederick  Leslie  Bansome,  Theodore  William 
Bichards,  David  Biesman,  James  Harvey  Bobinson, 
Julius  Sachs,  William  Thompson  Sedgwick, 
Thomas  Jeif erson  Jackson  See,  H.  M.  Sheffer,  Paul 
Shorey,  James  Thomson  ShotweU,  David  Eugene 
Smith,  Edgar  Pahs  Smith,  Edward  Clark  Streeter, 
Henry  Osbom  Taylor,  Harry  Walter  Tyler,  Victor 
Clarence  Vaughan,  Addison  Emeiy  Verrill,  James 
Joseph  Walsh,  Arthur  Gordon  Webster,  William 
Henry  Welch,  Edmund  Beecher  Wilson,  James 
Haughton  Woods. 

In  the  matter  of  corespondenoe  the  under- 
signed will  act  for  those  interested  in  the 
movement  until  it  is  seen  whether  a  more 
definite  organization  can  be  effected. 

Obobgb  Sabton 
Habvabd  Univxrsitt, 
CAHBRmox,  Mass. 


SCIENTIFIC  EVENTS 

TECHNICAL    AND    MEDICAL    EDUCATION 

IN  RUSSIA 

The  London  Times  states  that  one  of  the 
most  striking  features  of  recent  educational 
reform  in  Russia  has  been  the  imusual  activ- 
ity of  Count  Ignatiev,  the  ex-minister  of  edu- 
cation. There  has  been  great  need  of  people 
of  higher  education  in  Kussia  in  two  depart- 
ments especially,  the  technical  and  the  med- 
ical. In  November  last  Oount  Ignatiev 
brought  before  the  Duma  a  scheme  for  a  new 
university  statute  introducing  far-reaching 
reforms.  Meantime  many  new  technical  and 
medical  schools  are  already  being  provided 
for.  Ten  new  technical  institutes  of  various 
tyi)es  are  in  process  of  organization,  and  in 
this  connection  Oount  Ignatiev  approached  the 
municipalities  and  Zemstva  concerned,  with  a 
view  to  sharing  the  expense.  These  technical 
institutes  are  to  be  opened  especially  in  the 
eastern  part  of  the  empire,  in  Saratov,  Vyatka, 
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Turkestan  and  Blagoveshchensk.  Of  the  sev- 
eral new  universities  which  are  under  consid- 
eration, the  first  to  be  opened  will  be  those  of 
Perm  and  Rostov-on-the-Don.  The  scheme 
for  the  University  of  Irkutsk  is  to  be  brought 
before  the  Duma  in  the  autumn  of  1917,  and 
another  university  in  the  Far  East  is  planned 
for  either  Vladivostok  or  Habarovsk.  All  the 
towns  which  have  been  chosen  as  new  centers 
of  education  have  already  voted  sums  of 
money,  larger  or  smaller,  according  to  their 
wealth.  Some  of  the  old  universities — ^viz., 
those  of  Odessa  and  Tomsk,  have  been  allowed 
to  increase  the  number  of  their  students.  Per- 
haps the  most  marked  reforms  are  in  medical 
education,  since  Russia  is  faced  with  a  greater 
need  for  medical  staff  than  any  other  country. 
A  new  degree  of  candidate  of  medical  science 
has  been  founded  which,  together  with  eight 
months'  hospital  training,  entitles  the  holder 
to  practise.  The  holder  of  this  degree  occupies 
an  intermediate  place  between  the  fully  quali- 
fied doctor  and  the  so-called  feldscher  or  nurse 
(male  or  female),  who  is  allowed  to  practise 
in  the  absence  of  a  doctor.  There  are  also 
schools  for  four  more  classes  of  medical  staff — 
disinf ectors,  maternity  nurses,  nurses  for  nerv- 
ous cases  and  masseurs.  These  reforms  are 
already  being  set  in  motion,  and  are  to  be 
carried  out  in  the  course  of  the  next  three 
years. 

DINNER   IN   MANILA   TO   VISITING 
SCIENTIFIC    MEN 

A  OORRESPONDBNT  writes  from  Manila: 

On  February  5,  1917,  Dr.  John  A.  Brashear,  the 
noted  American  maker  of  photographic  lenses  and 
silver-on-mirrors,  Dr.  A.  Swasey,  president  of  the 
firm  that  made  the  mounting  of  the  big  Oordoba, 
Lick,  Yerkes,  Victoria  telescopes,  and  Dr.  John  R. 
Freeman,  the  American  hydraulic  engineer,  were 
entertained  at  a  lunch  given  in  their  honor  at  the 
Manila  Hotel  by  prominent  scientists  and  engineers 
of  Manila.  To  meet  in  the  far-off  Philippine  Is- 
lands so  many  friends,  enthusiastic  for  astronomy 
and  for  the  application  of  modem  machinery  and 
methods  to  engineering  problems  was  a  delightful 
surprise  to  the  distinguished  visitors.  Jos6  Algu6, 
director  of  the  Weather  Bureau,  welcomed  the 
guests  and  acted  as  toastmaster.  The  speaker  of 
the  occasion  was  a  personal  friend  of  Dr.  J.  A. 


Brashear.  Speaking  of  optical  instruments  made 
by  Brashear,  Bev.  M.  Selga,  well  known  in  Amer- 
ica for  his  cpnnection  with  the  leading  American 
observatories,  made  the  following  remark:  "There 
is  hardly  any  remarkable  astronomical  observatory 
in  America  that  is  not  equipped  either  with  a 
silver-on-mirror,  or  a  lens,  or  a  comet-seeker,  or 
an  alt-azimuth  or  a  spectrograph  constructed  by 
Brashear.  The  8"  doublet  of  Swarthmore  College 
Observatory,  the  15"  of  the  Dominion  Observatory, 
Ottawa,  Canada,  the  18"  of  the  Flower  Observa- 
tory, Philadelphia,  Pa.,  the  20"  of  Chabot  Observ- 
atory, Oakland,  California,  the  focus  of  the  astro- 
nomical admiration  of  the  visitors  at  the  Panama- 
Pacific  Exhibition,  the  unique  30"  photographic 
refractor  of  the  Allegheny  Observatory  are  but  few 
among  the  many  high-grade  refractors  turned  out 
by  Brashear.  Tou  are  all  acquainted  with  the 
spectrographic  investigations  of  the  late  Dr. 
Young,  at  Princeton,  of  Dr.  G.  H.  Hale  at  Ken- 
wood, paving  the  way  for  the  advance  of  solar 
physics  and  the  establishment  of  the  Mt.  Wilson 
Solar  Observatory,  of  Dr.  F.  Schlesinger  at  the 
Allegheny  Observatory  with  the  Mellon  and  Porter 
spectrograph,  of  Dr.  Frost  with  the  Bruce,  of 
Plaskett  at  Ottawa,  of  Dr.  Slipher  at  Flagstaff, 
and  specially  of  Dr.  W.  W.  Campbell  who  with  the 
Mills  spectrograph  has  surveyed  the  northern  and 
southern  skies  for  the  spectral  characteristics  of 
the  stars.  Now,  one  of  the  vital  parts,  either  the 
prisms  or  the  lenses,  of  these  unparalleled  spectro- 
graphs are  from  Brashear.''  The  guests  gathered 
around  the  table  at  12  o'clock  and  the  steamer  was 
to  take  the  scientific  party  from  Manila  to  Hong- 
kong at  3  P.M.  Few  minutes  were  left  to  Dr. 
Brashear  to  talk  on  the  stars,  to  Dr.  Swasey  to 
give  his  views  about  the  Far  East  and  to  Dr.  Free- 
man to  report  on  the  past,  present  and  future  con- 
dition of  the  Panama  landslides.  The  speeches 
were  short,  but  they  were  a  source  of  pleasure  and 
delight  to  more  than  a  hundred  guests  and  will  be 
long  remembered. 

THE   KANSAS   CITY   MEETING   OF  THE  AMES. 
ICAN    CHEMICAL   SOCIETY 

As  has  been  already  noted  in  Scibnos  the 
American  Chemical  Society  will  meet  at  Kan- 
sas City  from  April  10  to  14.  The  society  and 
hotel  headquarters  will  be  at  the  Hotel  Muehle- 
bach.  The  final  and  complete  prog^ram  will 
be  sent  on  or  about  April  3  to  members  re- 
questing it  The  program  of  general  arrange- 
ments is  as  follows: 
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Tuesday,  April  10 

6.30  P.M.    Burner  to  the  coimeil  at  the  XJniveraity 

Club  (tendered  by  the  Kanflas  City  Section). 
8.15  P.M.    Council  meeting.    Assembly  room,  Hotel 
Muehlebach. 

Wednesday,  April  11 
10  ▲.!£.    General  meeting  of  the  society  in  the 
Hotel  Muehlebach. 
Addresses  of  Welcome. 
Hon.  George  H.  Edwards,  mayor  of  Kansas 

City; 
Dr.  Prank  Strong,  chancellor  of  the  XJniversity 
of  Kansas. 
Besponse : 
Julius  Stieglitz,  president  American  Chemical 
Society. 
General  Papers: 
"The  Economic  Besources  of  the  Kansas  City 
Zone."    Arthur  J.  Boynton. 
2  P.1C.    Public  Session.    Hotel  Muehlebach. 

"Petroleum  and  Natural  Gas."     Dr.  H.  P. 
Cady,  chairman. 
8  P.M.    Smoker.    Hotel  Muehlebach. 

All  sessions  and  division  meetings  of  the  society 
will  be  held,  as  far  as  possible,  in  the  Hotel 
Muehlebach,  on  the  mezzanine  floor. 

Tuesday  night,  April  10.    Council  dinner  and 
meeting. 
Wednesday  morning,  April  11.    Opening  session. 
Wednesday  afternoon,  April  11.    Public  session. 
"Petroleum  and  Natural  Gas." 
Wednesday  night,  April  11.    Smoker. 
Thursday  morning,  April  12.    Division  meetings. 
Thursday  afternoon,  April  12.    Division  meetings. 
Thursday  night,  April  12.    Banquet. 
Friday  morning,  April  13.    Division  meetings. 
Friday  afternoon,  April  13.    Excursions. 
Friday  night,  April  13.    Open. 
Saturday  morning,  April  14.    Excursions. 

The  following  are  the  addresses  of  the  divi- 
sional secretaries: 

'Agricultural  and  Food  Chemistry:  Glen  F.  Mason, 
H.  J.  Heinz  Co.,  Pittsburgh,  Pa. 

Biological  Chemistry:  I.  K.  Phelps,  Bureau  of 
Chemistry,  Washington,  D.  C. 

Fertilizer  Chemistry:  F.  B.  Carpenter,  Virginia- 
Carolina  Chemical  Co.,  Bichmond,  Va. 

Industrial  Chemists  and  Chemical  Engineers:  S. 
H.  Salisbury,  Jr.,  Northampton,  Pa. 

Organic  Chemistry:  H.  L.  Fisher,  Columbia  Uni- 
versity, New  York  City. 

Pharmaceutical  Chemistry:  George  D.  Beal,  Chem- 
istry Building,  University  of  Illinois,  Urbana, 
HI. 


Physical  and  Inorganic  Chemistry:  Earl  V.  Mil- 
lard, Institute  of  Technology,  Boston,  Mass. 

Water,  Sewage  and  Sanitation:  H.  P.  Corson,  U.  S. 
Public  Health  Service,  Grove  City,  Pa. 


SCIENTIFIC  NOTES  AND  NEWS 

Thb  following  fifteen  candidates  have  been 
selected  by  the  council  of  the  Boyal  Society 
to  be  recommended  for  election  into  the  soci- 
ety: Dr.  J.  SL  Ashworth,  Mr.  L.  Bairstow, 
Professor  G.  A.  J.  Oole,  Mr.  0.  F.  Cross,  Dr. 
H.  D.  Dakin,  Professor  A-  S.  Eve,  Professor 
H.  Jackson,  Professor  J.  S.  Macdonald,  Piro- 
fessor  J.  W.  Nicholson,  Dr.  R.  H.  Pickard, 
Mr.  0.  T.  Regan,  Dr.  R.  Robertson,  Dr.  E.  J. 
Russell,  Mr.  S.  G.  Shattock  and  Professor 
r.  E.  Weiss. 

The  membership  of  the  Botanical  Oommit- 
tee  of  the  National  Research  Council  has  just 
been  completed,  as  follows:  From  the  National 
Academy,  J.  M.  Coulter  (chairman),  D.  H. 
Campbell,  R.  A.  Harper;  from  the  American 
Association  for  the  Advancement  of  Science 
(Conunittee  of  One  Hundred),  George  T. 
Moore,  B.  E.  Livingston,  L.  R.  Jones;  from 
the  Botanical  Society  of  America,  Erwin  F. 
Smith,  Edward  M.  East  and  H.  H.  Bartlett 

At  the  request  of  the  National  Researdi 
Council  there  has  been  appointed  at  the  Col- 
lie of  the  City  of  New  York  a  research  com- 
mittee, consisting  of  Professor  Charles  Basker- 
ville,  chairman;  Professors  T.  A.  Storey,  F.  Q. 
Reynolds,  Geo.  G.  Scott,  J.  G.  Coffin,  F.  E. 
Breithut  and  A.  N.  Goldsmith. 

The  Adams  prize  at  Cambridge  has  been 
awarded  to  Mr.  J.  H.  Jeans,  MA.,  sometime 
fellow  of  Trinity,  for  an  essay  on  "  Some 
Problems  of  Cosmogony  and  Stellar  Dy- 
namics." No  election  has  been  made  to  the 
Isaac  Newton  Studentship. 

Mr.  John  W.  Titcomb,  fish  and  game  com- 
missioner of  Yermont,  has  been  appointed 
by  the  conservation  commission  fish  culturist 
for  the  state  of  New  York,  to  fill  the  vacancy 
caused  by  the  death  of  Dr.  Tarleton  H.  Bean. 

Professor  A.  A.  Benediot  has  been  ap- 
pointed associate  professor  in.  physics  in  the 
University  of  South  Carolina,  filling  the  va- 
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cancy  caused  by  the  resignation  of  Br.  Lucian, 
who  will  take  up  research  work  for  the  Green 
and  Bauer  Company^  of  Hartford,  Oonn. 

Professor  J.  C.  Merriah,  of  the  TTniyersity 
of  Oalifomia,  will  give  a  paper  on  ^A  Plan 
for  Cooperation  in  Eesearch  among  the  Scien- 
tific Societies  of  the  Pacific  Ooast''  in  the 
symposium,  under  the  direction  of  Dr.  D.  T. 
MacDougal,  before  the  Stanford  meeting  of 
the  Pacific  Division  of  the  American  Asso- 
ciation for  the  Advancement  of  Science. 

General  George  W.  Goethals  gave  an 
illustrated  lecture  on  the  Panama  Oanal  at 
Cornell  University  on  March  6. 

Dr.  W.  D.  Bancroft^  professor  of  physical 
chemistry  at  Cornell  ITniversity,  addressed 
the  Indiana  branch  of  the  American  Ch^nical 
Society*  at  Indianapolis,  on  March  9,  on ''  Con- 
tact Catalysis^';  and  on  March  10,  Professor 
Bancroft  spoke  before  the  Society  of  Sigma 
Xi  of  Indiana  University  on  "  Colloid  Chem- 
istry." 

Dr.  William  S.  Thater,  of  the  Johns  Hop- 
kins University,  delivered  an  address  before 
the  "New  York  Academy  of  Medicine,  on 
March  15,  on  ''The  Significance  of  Some 
Common  Deviations  from  the  Ordinary  in 
Cardiac  Function." 

Mr.  "N.  H.  Darton,  of  the  U.  S.  Geological 
Survey,  recently  lectured  to  Lehigh  University 
on  "  The  Grand  Canyon  of  Arizona,  a  Great 
Object  Lesson  in  Geology  and  Geography." 
A  large  number  of  new  views  and  other  illus- 
trations were  shown. 

Professor  C.  M.  Child,  of  the  department 
of  zoology  of  the  University  of  Chicago,  will 
give  the  principal  address  before  the  Science 
Section  of  the  Colorado  Educational  Asso- 
ciation at  the  spring  meeting  to  be  held  at 
Teachers  College  in  Greeley  on  March  80 
and  81. 

Dr.  Willum  R  Brooks,  director  of  Smith 
Observatory,  and  professor  of  astronomy  at 
Hobart  Collie,  recently  delivered  his  illus- 
trated lecture  on  ''  The  Wonders  of  the  Heav- 
ens," at  the  Bhode  Island  State  College  at 
Kingston. 


The  magnetic-survey  vessel,  the  Carnegie, 
under  the  command  of  J.  P.  Ault»  arrived  at 
Buenos  Aires,  with  all  well  on  board,  on 
March  2.  Leaving  San  Francisco  on  Novem- 
ber 1,  1016,  he  proceeded  to  Easter  Island, 
thence  around  the  Horn  to  Buenos  Aires.  The 
scientific  work  was  successfully  accomplished 
on  the  entire  trip. 

The  daily  papers  report  that  Yilhjalmur 
Stefansson,  the  Arctic  explorer,  is  wintering 
with  the  gasolene  schooner  Polar  Bear  at 
Prince  of  Wales  Strait,  according  to  news 
brought  by  a  Northwest  police  expedition  from 
Fort  McPherson.  Stefansson,  who  passed  last 
summer  exploring  the  new  land  discovered 
north  of  Prince  Patrick  Island,  is  hopeful  that 
the  ice  wiU  break  up  early  this  spring  and  per- 
mit him  to  make  the  northeast  passage  and  to 
sail  up  the  St.  Lawrence  River  to  Montreal. 

Professor  William  Beebe,  of  the  faculty  of 
mathematics  of  Yale  University,  died  on 
March  11,  in  New  Haven,  in  the  sixty-sixth 
year  of  his  age.  He  was  graduated  from  Yale 
in  1873,  and  had  been  teaching  there  since 
1876. 

Dr.  John  S.  Mo£[at,  head  of  the  department 
of  physics  and  mathematics  of  the  Packer  Col- 
legiate Institute,  Brooklyn,  from  1890  to  his 
retirement  last  summer,  has  died  at  the  age  of 
sixty-seven  years. 

The  library  of  the  American  Institute  of 

0 

Mining  Engineers  has  received  a  gift  of  $100,- 
000  from  Mr.  James  Douglas,  of  Arizona. 

A  OHAPTER  of  Sigma  Gamma  Epsilon,  the  na- 
tional collegiate  fraternity  devoted  to  geol- 
ogy, mining  and  metallurgy,  was  installed  in 
the  University  of  Nebraska  on  the  evening  of 
March  8.  Communications  intended  for  the 
national  officers  should  be  addressed  to  "Mx. 
Harry  E.  Crum,  Lawrence,  Kansas. 

A  omouLAR  letter  giving  89  generic  names  in 
Protozoa,  Coelenterata,  Trematoda,  Cestoda, 
Cirripedia,  Tunicata  and  Pisces,  chiefly  Lin- 
nffian,  which  have  been  proxwsed  for  inclusion 
in  the  Official  List  of  Zoological  Names,  has 
been  mailed  to  the  leading  scientific  institu- 
tions, colleges,  laboratories,  etc.,  in  various 
countries;  in  addition  20  copies  have  been  sent 
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to  each  commissioner  for  distribution  in  his 
own  country.  A  copy  will  be  sent  to  any  per- 
son sufficiently  interested^  who  will  apply  to 
Dr.  C.  W.  Stiles,  secretary  to  International 
Commission  on  Zoological  Nomenclature,  IT. 
S.  National  Museum,  Washington,  D.  G. 

» 

Sm  Alfred  Keogh,  director-general  of  the 
British  army  medical  service,  presiding  at  a 
lecture  at  the  Eoyal  Institute  of  Public  Health 
on  February  14,  is  reported  in  Nature  to  have 
stated  that  in  France  at  that  moment  there 
were  only  five  cases  of  enteric  fever  and 
eighteen  cases  of  paratyphoid  fever,  with  sev- 
enty or  eighty  doubtful  cases.  He  attributed 
this  result  to  inoculation,  and  the  general  good 
health  of  the  army  to  good  food*  in  addition  to 
careful  sanitation.  The  health  of  the  army  at 
all  the  fronts  was  said  to  be  better  than  the 
ordinary  health  of  the  army  in  peace-time. 

Dr.  Leo  J.  Frachtenberq,  of  the  Bureau  of 
American  Ethnology,  returned  to  Washington, 
D.  C,  on  February  4,  after  a  stay  of  almost 
two  and  a  half  years  in  Oregon  and  Washing- 
ton,   where    he    investigated    the    ethnology, 
mythology    and    languages    of    the    various 
Indian    tribes     scattered    throughout    these 
states.    Dr.  Frachtenberg's  researches  in  this 
area   have   resulted    in    evidence   that   three 
of  the  most  important  linguistic  stocks  of  the 
northwest,  namely,  the  Salish,  Wakashan  and 
Ohimakuan,  have  ultimately  been  derived  from 
one  common  stock,  which  he  proposes  to  call 
the  Mosan  group.     This  name  has  been  sug- 
gested by  the  fact  that  the  numeral  4  {mds  or 
hSs)  occurs  in  each  of  these  stocks  in  one 
form  or  another.    While  working  on  the  social 
organization    of   the    Chimakuan   tribes    Dr. 
Frachtenberg  observed  an  entirely  new  feature 
in  the  social  life  of  the  American  Indians. 
This  feature  consists  of  the  existence  of  pro- 
fessional orders,  whose  members  do  and  must 
follow  one  and  the  same  profession.     Thus 
there  are  special  orders  for  fishermen,  hunters, 
sealers,   whalers,    shamans^   rainmakers,    etc. 
During  the  last  two  weeks  of  his  stay  in  the 
west  Dr.  Frachtenberg  succeeded  in  raising  a 
fund  of  $26,000  as  a  nucleus  for  the  purposes 
of  organizing  a  Museum  of  Natural  History 
in  the  city  of  Portland,  Oregon.    On  January 
29  he  succeeded  in  starting  a  similar  move- 


ment in  Spokane,  Washington,  and  it  is  hoped 
that  the  city  of  Spokane  will  in  the  near  fu- 
ture have  a  museum  specially  devoted  to  the 
American  Indians  of  that  region. 

Prbliminart  estimates  by  John  D.  Nor- 
throp, of  the  United  States  Geological  Survey, 
Department  of  the  Interior,  indicate  that  the 
quantity  of  crude  petroleum  produced  and 
marketed  in  the  old  fields  of  the  United  States 
in  1916  was  292,300,000  barrels.  This  quantity 
is  greater  by  4  per  cent,  than  the  correspond- 
ing output  in  1916,  which  reached  the  record- 
breaking  total  of  281,104,104  barrels.  Mr. 
Northrop  estimates  that  38  per  cent,  of  the 
1916  total  came  from  the  Oklahoma-Kansas 
field,  80  per  cent,  from  California,  and  the  re- 
maining 32  per  cent,  from  the  Appalachian, 
Lima-Indiana,  Illinois,  north  Texas,  north 
Louisiana,  Gulf  coast,  and  Eocky  Mountain 
fields. 

In  1916  Alaska  mines  made  a  mineral  pro- 
duction valued  at  $60,900,000.    These  are  the 
advance  figures  issued  by  the  United  States 
Geological  Survey,  Department  of  the  Interior, 
and  are  based  on  estimates  made  by  Alfred  H. 
JBrooks.    The  output  of  Alaska  mines  in  1915, 
which  was  greater  than  that  of  any  previous 
year,  had  a  value  of  $32,850,000,  and  the  in- 
crease in  1916  was  therefore  over  54  per  cent. 
It  was  the  product  of  the  copper  mines  that 
so  greatly  swelled  the  mineral  production  of 
the    year.      This    amounted    to    120,850,000 
poimds,  valued  at  $32,400,000.    There  was  also, 
however,  an  increase  in  gold  output,  which  in 
1916  was  $17,050,000  and  in  1915  was  $16,700,- 
000.    Of  the  gold  produced  in  1916,  $10,640,- 
000  is  to  be  credited  to  the  placer  mines. 
Alaska  also  produced  in  1916  silver,  lead,  tin, 
antimony,  tungsten,  petroleum,  marble,  gyp- 
sum and  coal  to  the  value  of  $1,300,000.    Dur- 
ing 32  years  of  mining  Alaska  has  produced 
$351,000,000  in  gold,  silver,  copper  and  other 
minerals.    Of  this  amount  $278,000,000  repre- 
pents  the  value  of  the  gold,  and  $68,000,000 
that  of  the  copper. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The    legislature    of    Kansas    appropriated 
$1,524,000  for  the  University  of  Kansas  for  the 
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next  bienniiun,  and  $1,250,000  for  the  Kansas 
State  Agricultural  College.  The  three  normal 
schools  were  given  approximately  $970,000,  and 
the  various  other  schools  and  sub-experiment 
stations  $242,000.  The  total  appropriation  for 
all  designated  educational  institutions  was  a 
little  less  than  four  million  dollars  for  the  two 
years  beginning  July  1,  1917. 

The  will  of  the  late  William  W.  Lawrence, 
president  of  the  National  Lead  Company,  pro- 
vides that  on  the  death  of  Mrs.  Lawrence  a 
sum  of  over  $200,000  will  go  to  Princeton  Uni- 
versity. 

A  BILL  has  been  enacted  in  New  Jersey  des- 
ignating the  scientific  departments  of  Rutgers 
College  as  the  State  University  of  New  Jersey. 

Arrangements  have  been  completed  between 
!Northwestem  University  Medical  School  and 
the  Chicago  Fresh  Air  Hospital  for  a  course 
of  instruction  in  tuberculosis  for  the  members 
of  the  senior  class  in  the  medical  school.  The 
class  is  divided  into  sections,  each  receiving 
clinical  instruction  for  a  period  of  four  weeks. 

To  meet  the  increased  cost  of  supplies  and  to 
permit  an  enlargement  of  educational  facili- 
ties, tuition  in  the  medical  school  of  George 
Washington  University  has  been  increased 
from  $160  to  $175  a  year,  and  in  the  dental 
school  from  $125  to  $150,  to  take  effect  next 
fall 

Dr.  Scott  Nearinq  has  presented  his  resig- 
nation at  Toledo  University  owing  to  criti- 
cisms made  by  citizens  of  the  city  of  his  anti- 
militaristic activities.  It  will  be  considered  by 
a  committee  of  the  trustees. 

In  accordance  with  the  reorganization  plan 
at  the  Creighton  University  College  of  Medi- 
cine, the  bio-chemical  and  physiological  lab- 
oratories have  been  merged  into  a  single  de- 
partment under  the  direction  of  Professor  S. 
Morgulis.  Dr.  William  A.  Perlzweig,  of  the 
Bockefeller  Institute,  has  been  appointed  as- 
sistant professor  of  bio-chemistry  in  the  de- 
partment 

Dr.  Ethan  A.  Grat,  medical  superintendent 
of  the  Chicago  Fresh  Air  Hospital,  has  been 


appointed  assistant  professor  of  medicine  in 
Northwestern  University. 


DISCUSSION  AND  CORRESPONDBNCB 

A   RBLIBP  MAP  OF  THE  UNITED    STATES 

To  THE  Editor  of  Science:  Mr.  Kinkaid's 
proposition  (Science,  March  9),  to  construct 
a  relief  map  of  the  United  States  '^300  feet 
square  or  600  feet  square ''  would  be,  judging 
from  my  own  exx)erience,  a  pretty  costly  one. 
A  relief  map  of  the  state  of  New  York  86  feet 
long,  east  and  west,  and  26  feet  broad,  north 
and  south,  now  in  our  museum,  cost  $17,000 
to  make.  Estimating  broadly  the  dimensions, 
area  and  cost  of  a  map  of  the  entire  United 
States  on  the  same  scale,  the  map  would  be 
237.5  feet  long,  and  at  the  same  proportion 
of  cost  the  expense  of  making  it  would  be 
$1,045,600.  This  is  on  the  scale  of  one  mile 
to  the  inch.  If  the  scale  were  one  half  mile 
to  the  inch,  the  cost  would  be^  in  the  same 
proportion,  $4,182,000. 

And  where  in  Washington  or  elsewhere 
would  Mr.  Kinkaid  put  such  a  map  of  the 
United  States,  600,  or  even  300  feet  long? 
There  is  no  building  large  enough  to  hold  it. 
Buildings  600  feet  long  and  800  feet  wide  are 
not  bagatelles.  Perhaps  one  might  be  built 
for  a  million  dollars,  but  it  is  doubtful. 

Surely  for  this  proposition,  as  Mr.  Kinkaid 
suggests,  ''the  main  problem  is  to  £nd  the 
philanthropist."  But  before  going  out  to  himt 
him,  let  us  remember  that  only  40.2  per  cent, 
of  the  United  States  has  been  covered  by  topo- 
graphic surveys  in  such  detail  as  to  give  an 
adequate  basis  for  such  a  relief  map  as  he  has 

dreamed  of.  John  M.  Clarke 

State  Museum, 
Albany,  N.  Y. 

I 

AN  ANCIENT  RBFBRBNCB  TO  THB  BMBRALD 

Our  college  librarian.  Professor  Chipman, 
while  arranging  a  course  on  ''Books  and  Li- 
braries" happened  to  call  my  attention  to  a 
translation  of  the  oldest  known  manuscript 
which  could  justly  be  called  a  book,  an 
Egyptian  parchment  entitled  "The  Instruc- 
tion of  Ptah-hotep."^  In  glancing  it  through 
I  came  across  this  interesting  sentence: 

1  Translated  by  B.  G.  Gunn.    E.  P.  Dutton,  1910. 
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Pair  speech  is  more  rare  than  the  emerald  that 
is  f  oand  by  slave-maidens  on  the  pebbles. 

Since  the  actual  parchment  is  said  to  date 
from  2500  B.O.,  and  since  Ptah-hotep  lived 
about  8500  b.o.,  this  gives  us  a  written  men- 
tion of  the  emerald  and  its  occurrence  as  a 
placer  mineral  on  a  document  4,500  years  old« 
and  shows  that  it  was  prized  as  a  gem  about 
5,500  years  ago,  perhaps  2,500  years  before  the 
**  Iliad ''  and  "  Odyssey  "  had  come  into  exist- 
ence, and  over  2,300  years  before  the  tradi- 
tional date  of  the  siege  of  Troy. 

Whether  the  word  here  translated  emerald 
is  strictly  the  emerald  as  we  define  it  I  do  not 
know.  At  any  rate  such  a  translation  har- 
monizes with  the  usual  implication  that  Egypt 
is  the  place  of  earliest  recognition  of  the 
stone.  The  Encyclopedia  Britannica,  for  in- 
stance, says: 

Ancients  appear  to  have  obtained  the  emerald 
from  upper  Egypt,  where  it  is  said  to  have  been 
worked  as  early  as  1650  B.o. 

The  docimient  under  discussion  shows  that 
it  was  searched  for  and  prized  almost  2,000 
years  before  this. 

The  same  publication  that  contains  the 
''  Instruction  of  Ftab-hotep  "  contains  a  short 
''Instruction  of  Amenemhe'et"  who  ruled  in 
Egypt  about  2778-2748  b.o.    He  remarks: 

I  have  made  me  an  house  adorned  with  gold,  its 
ceHingB  with  lapis  lazuli.  .  .  . 

This  document  in  the  part  quoted  is  said 
not  to  be  so  reliable  as  the  preceding  one. 

Since  a  geologist  would  only  by  accident 
have  this  book  called  to  bis  attention,  it  seems 
worth  while  to  quote  such  ancient — so  far  as 
I  know  the  most  ancient — ^references  to  these 
minerals.  Homer  P.  Little 

Colby  College, 
Waterville,  Maine 

METHYL  AND    ETHYL   ALCOHOL 

To  THE  Editor  of  Science  :  When  the  Mapp 
prohibition  law,  which  went  into  effect  in  Vir- 
ginia last  November,  was  before  the  state 
legislature  we  communicated  with  our  repre- 
sentative, asking  that  the  interests  of  the  col- 
leges be  safeguarded  in  respect  to  the  use  of 
alcohol  for  scientific  purposes,  but  the  law  as 


enacted  ignores  biological  laboratories  entirely. 
We  are  therefore  compelled  to  seek  a  substi- 
tute for  ethyl  alcohol,  at  least  until  the  law 
can  be  amended.   Hence  the  following  queries : 

1.  Can  methyl  alcohol  be  substituted  gen- 
erally in  processes  of  dehydration  without 
modifying  the  methods  otherwise  or  without 
prejudice  to  the  staining  or  keeping  qualities 
of  the  preparations? 

2.  Can  methyl  alcohol  be  generally  substi- 
tuted in  the  formulas  for  stains,  etc.? 

3.  Are  there  any  sx)ecial  cases  in  which  this 
substitution  may  not  be  made? 

4.  What  kind  of  methyl  alcohol  should  be 
used? 

The  manuals  on  histological  technique  give 
little  information  on  this  question,  but  it  may 
be  that  someone  in  ''bone  dry''  territory  has 
found  a  substitute  for  ethyl  alcohol.  If  so, 
there  are  a  number  of  readers  of  Science  who 
would  be  grateful  to  hear  of  it. 

J.  I.  Hamakkb 

Bandolph-Macon  Womans'  College, 
Lynohbuso,  Va. 


SCIENTIFIC  BOOKS 

Institui  de  France.  Acad6mie  des  Sciences, 
Annuaire  pour  1917,  Paris,  Oauthier-Yil- 
lars  et  Cie,  sm.  8to  (17  X  H  X  1.8  centi- 
meters).   815  pp. 

The  Yearbook  of  the  Academic  des  Sciences 
bears  but  slight  trace  of  the  terrible  ezi)eri- 
ence  through  which  France  is  now  passing,  an 
experience  all  well-wishers  of  our  traditional 
friend  trust  will  have  a  speedy  ending.  It  is 
thus  a  grateful  sign  that  science  may  pursue 
her  way  unperturbed  by  the  conflicts  of  the 
hour,  and  may  have  nothing  to  unlearn  or  to 
forget  when  the  period  of  destruction  and 
suffering  brought  about  by  an  outbreak  of 
man's  basest  passions  shall  have  at  last  been 
brought  to  a  dose. 

The  most  attractive  part  of  the  Annual  for 
one  interested  in  the  history  of  science  is  the 
complete  biographical  index  of  all  the  members 
and  correspondants  from  1795  to  1917  (pp. 
111-288).  In  this  register  of  1,188  names  ap- 
pear all  the  leaders  in  French  science  for  the 
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period  mentioned,  and  a  large  number  of 
those  in  foreign  lands.  The  name  of  one  of 
the  greatest  men  in  the  world's  political  his* 
tory  is  also  to  be  found  here,  that  of  Napoleon 
Bonaparte,  who  was  elected  resident  member 
of  the  section  of  mechanical  arts  in  the  First 
Class  of  the  reorganized  Institut  National, 
on  December  26,  1797  (6th  Nivose  An  VI.) ; 
two  years  later  he  became  president  of  this 
class.  It  should  be  borne  in  mind  that  this 
was  at  the  very  outset  of  his  career,  in  the 
year  of  the  iirst  Italian  campaign.  In  our 
own  day  another  soldier  of  France,  General 
OaUieni  (died  May  27,  1916),  who  aided 
greatly  in  the  defense  of  Paris  during  the 
critical  first  weeks  of  September,  1914,  was  a 
correspondent  of  the  section  of  geography  and 
navigation. 

One  of  the  most  interesting  figures  among 
the  academicians  of  the  past  century  was  the 
centenarian  chemist,  Michel  Eugdne  Chevreul, 
bom  September  1, 1786,  elected  member  of  the 
section  of  chemistry,  August  7, 1826,  president 
of  the  Academic  in  1839  and  1867  and  who 
died  in  Paris  April  9,  1889,  aged  one  hundred 
and  two  years,  seven  months  and  eight  days, 
his  lifetime  extending  from  the  reign  of  Louis 
XVI.  down  to  the  centenary  of  the  French 
Bepublic. 

The  oldest  member  living  at  the  time  the 
Annuaire  went  to  press  was  the  rural  econ- 
omist Jean  Jacques  Schlcesing,  bom  in  Mar* 
seilles,  July  9,  1824,  and  therefore  now  in  his 
ninety-third  year.  The  Academic  counts  two 
other  nonogenarians,  the  rural  economist 
Auguste  Chauveau,  bom  November  21,  1827, 
and  the  mathematician  Charles  Wolf,  bom 
November  27,  1827;  there  are  a  half-dozen 
octogenarians. 

Of  the  correspondents  chosen  from  1796  to 
1917,  eighteen  were  born  in  the  United  States; 
three  of  them,  the  astronomers  Edward  Charles 
Pickering  and  Oeorge  Ellery  Hale,  and 
William  Morris  Davis,  correspondent  of  the 
section  of  Geography  and  Navigation,  are 
still  living. 

The  organization  of  the  Academic  at  the 
present  time  permits  the  election  of  66  full 
members  (Membres  Titulaires),  six  for  each 


of  the  eleven  sections.  There  are  besides  two 
perpetual  secretaries,  one  for  the  division  of 
mathematical  sciences,  the  other  for  that  of 
physical  sciences,  ten  Academiciens  Libres, 
six  Membres  Non  Resident,  and  twelve  As- 
soci6s  Etrangers;  to  these  may  be  added  116 
correspondents.  The  full  complement  in  the 
different  classes,  and  the  number  actually 
registered  at  present,  are  given  as  follows: 

Allowed  by       Registered  In 
Statutes  Yearbook 

Membres  Titulaires  . .' 66  67 

Secretaires  Perp^tuels 2  2 

Aead^micieiis  Libras 10  9 

Membres  Non  B^ddents   ....  6  4 

Assoeite  Strangers   12  0 

The  members  of  the  Acad^mie  are  distri- 
buted in  eleven  sections,  the  division  Bciencet 
mathematiquea  comprising  five  sections,  g^m- 
etry,  mechanics,  astronomy,  fi^graphy  and 
navigation  and  general  physics,  the  sciences 
physiques  embracing  the  following  six  sec- 
tions: chemistry,  mineralogy,  botany,  rural 
economy,  anatomy  and  zoology,  and  medicine 
and  surgery.  Each  of  these  eleven  sections  is 
restricted  to  a  membership  of  six,  so  that  a 
scientific  specialist,  however  great  his  renown, 
must  await  not  merely  a  vacancy  in  the 
Academic,  but  one  in  the  particular  section 
to  which  he  belongs.  By  this  means  an  equal 
balance  is  always  maintained  and  there  can 
be  no  undue  preponderance  of  any  single 
scientific  branch,  or  of  any  group  of  such 
branches.  G.  F.  K. 


THE  PINK  BOLL  WORM 

The  newspapers  of  the  country  in  the  last 
few  months  have  called  attention  to  the  fact 
that  a  most  serious  pest  of  the  cotton  plant 
known  as  the  pink  boll  worm  (Oelechia  gos" 
sypiella  Saund.)  has  been  established  in  north- 
em  Mexico  through  the  shipment  of  several 
tons  of  Egyptian  cotton  seed  to  that  country 
in  1910.  The  insect  is  one  which  is  especially 
likely  to  be  transi>orted  over  long  distances. 
It  can  live  for  more  than  a  year  in  stored 
cotton  seed,  thus  furnishing  an  opportunity 
for  shipment  to  the  remotest  parts  of  the 
globe.    As  a  matter  of  fact  it  was  carried  from 
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India,  which  was  probably  its  origioal  home,  to 
Egypt  about  a  dozen  years  ago  in  cotton  seed. 

The  Department  of  Agriculture  has  under- 
taken strenuous  measures  to  prevent  the  in- 
troduction of  the  pink  boll  worm  from  Mexico. 
The  introduction  of  cotton  seed  and  of  baled 
cotton  which  often  carries  scattered  seeds  has 
been  prohibited,  and  Congress  has  made  a  spe- 
cial appropriation  under  which  very  thorough 
work  in  enforcing  quarantine  measures  can  be 
done  on  the  Texas  border. 

It  is  interesting  to  note  the  recent  experi- 
ence of  Brazil  with  the  pink  boll  worm.    In 
1913  the  Brazilian  government  paid  consider- 
able attention  to  the  encouragement  of  the 
culture  of  Egyptian  cotton  in  that  country. 
An  agent  was  sent  to  Egypt  and  large  quan- 
tities of  seed  were  shipped  to  Brazil.     This 
seed  was  distributed  throughout  the  republic 
by  a  branch  of  the  Ministry  of  Agriculture. 
This   branch   has   inspectors   in   every   state 
capital.    Each  one  of  these  received  quantities 
of  the  seed  and  distributed  it  free  to  all  appli- 
cants.   A  more  thorough  method  of  dissemina- 
tion of  ,an  insect  in  a  new  country  could 
hardly  be  devised.     Early  in  1914  a  careful 
survey  of  the  cotton  belt  of  Brazil  was  made 
by  an  American  who  was  engaged  in  the  en- 
couragement of  cotton  culture  in  the  republic. 
He  found  no  indications  of  the  cotton  boll 
weevil  for  which  he  was  looking  especially  or 
of  any  other  insect  pest  attacking  the  seed  or 
bolls.    Late  in  1916  he  made  another  trip  over 
the  same  territory  and  found  that  the  pink 
boll  worm  was  generally  and  thoroughly  estab- 
lished.   In  fact  the  pest  was  so  numerous  that 
the  yields  of  certain  fields  were  reduced  by 
half.    Naturally  the  situation  attracted  great 
attention  and  many  suggestions  were  made 
about  relief  measures.     Some  of  the  legis- 
lators suggested  the  passage  of  a  law  compell- 
ing the  burning  of  all  cotton  fields  in  Brazil. 
Of  course  it  is  too  late  to  stamp  out  the  insect 
by  any  such  means,  but  the  whole  episode  em- 
phasizes enormously  the  importance  of  quar- 
antine measures  to  prevent  the  introduction  of 
pests  which  in  all  probability  can  never  be 
exterminated   when   they  have   once  become 
established.  W.  D.  Hunter 

Bureau  of  Entomoloot 


SPECIAL  ARTICLES 

THB  EFFECT   OF  RETARDATION    OF  GROWTH 

UPON  THE  BREEDING  PERIOD  AND 

DURATION  OF  LIFE 

OF  RATS^ 

During  the  course  of  our  experiments  on 
nutrition  we  have  had  a  number  of  rats  which 
were  stunted  for  various  periods  of  time.  With 
respect  to  these  animals  the  question  has  fre- 
quently been  raised  as  to  whether  this  retarda- 
tion of  growth  tended  to  prolong  their  life  be- 
yond the  average  span;  that  is,  whether  physio- 
logical age  is  a  function  of  time  alone  or  also 
of  growth.  The  inquiry  then  becomes  perti- 
nent as  to  what  may  be  considered  the  average 
length  of  life  of  a  rat. 

Donaldson'  states  that  '^a  rat  three  years 
old  may  be  regarded  as  corresponding  to  a 
man  ninety  years  old."  Slonaker*  has  reported 
that  one  of  his  rats  reached  an  age  of  45 
months ;  and  recently  one  of  our  rats,  although 
fed  on  a  uniform  experimental  diet  since  it 
was  6  weeks  old,  reached  the  age  of  40  months 
— ^the  longest  life  yet  recorded  for  our  colony. 
In  an  attempt  to  find  out  how  long  our  rats 
might  be  expected  to  live,  we  have  at  various 
tinros  set  aside  a  number  of  stock  rats  to  be 
kept  under  our  ordinary  laboratory  conditions 
during  their  entire  lifetime.  Out  of  91  such 
animals,  17  (19  per  cent)  died  under  one  year 
of  age;  48  (53  per  cent.)  died  between  one  and 
two  years  of  age;  and  26  (29  i)er  cent)  lived 
more  than  two  years,  the  oldest  one  reaching 
an  age  of  nearly  34  months.  From  these  fig- 
ures it  is  evident  that  less  than  a  third  of  the 
rats  in  our  colony  may  be  expected  to  live  to  be 
more  than  two  years  old. 

Considering  the  wide  variations  in  the  ages 
of  these  rats  it  was  thought  that  possibly  a 
more  definite,  although  an  indirect  answer  to 
the  question  of  the  effect  of  stunting  upon  the 
length  of  life  might  be  obtained  by  determin- 
ing the  age  to  which  stunted  females  remain 

1  The  expenses  of  this  investigation  were  shared 
by  the  Oonneetieut  Agricultural  Experiment  Sta- 
tion and  the  Carnegie  Institution  of  Washington, 
D.  C. 

2  Donaldson,  H.  H.,  *'The  Bat,"  Memoirs  of  the 
Wistar  Institute,  No.  6,  Philadelphia,  1915. 

>  Slonaker,  J.  B.,  /.  Animal  Behavior,  1912,  11., 
20. 
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fertile.  According  to  Donaldson^  the  meno- 
pause normally  occurs  at  the  age  of  15  to  18 
months,  although  he  reports  one  female  which^ 
mated  at  the  age  of  22  months,  produced  a  lit- 
ter of  one.  The  young  was  not  reared,  how- 
ever. 

Four  of  our  stunted  females  were  mated  at 
various  times.  The  results  are  summarized 
in  tabular  form.  Data  regarding  their  early 
stunting  and  subsequent  resumption  of  growth 
have  been  published  elsewhere.^  In  every  case  - 
the  female  was  not  remated  until  some  time 
after  the  birth  of  a  litter,  as  the  maximimi 
number  of  broods  which  she  could  bear  was  of 
much  less  interest  than  the^bial  age  at  which 
she  was  capable  of  producing  young.  Although 
none  of  these  rats  began  breeding  until  they 
had  reached  an  age  when  normal  rats  are  com- 
monly believed  to  be  approaching  the  meno- 
pause, they  produced  from  three  to  six  litters  of 
young  and  successfully  reared  all  but  a  few  of 
them.  Their  young  were  apparently  as  vigor- 
ous as  those  bom  of  younger  mothers.  Hence 
the  menopause  has  been  postponed  long  beyond 
the  age  at  which  it  usually  appears.  In  view 
of  this,  and  the  added  fact  that  less  than  one 
third  of  our  stock  rats  have  reached  an  age  of 
more  than  two  years,  whereas  all  of  these 
stunted  females  lived  longer,  it  appears  as  if 
the  preliminary  stunting  period  lengthened 
the  total  span  of  their  life. 

Thomas  B.  Osborne, 
Lafayette  B.  Mendel, 
Edna  L.  Fesrt 

gonnsoticxtt  aorioultuaal  £xp.  station 
AND  Shetfizld  Sgientitig  Sohool, 
New  Haven,  Ck>NN. 


THE  MATHEMATICAL  ASSOCIATION 

OP  AMERICA 

The  second  annual  meeting  of  the  Mathematical 
Association  of  America  was  held  at  Columbia  Uni- 
versity, New  York  City,  on  Thursday,  Friday  and 
Saturday,  December  28-^30,  1916,  in  affiliation  with 
the  American  Association  for  the  Advancement  of 
Science.  There  were  184  persons  present  at  the 
various  meetings,  including  141  members  of  the 
association.    The  first  meeting  was  a  joint  session 

« Osborne,  T.  B.,  and  Mendel,  L.  B.,  /.  BioU 
Chem,,  1916,  XXni.,  439;  Am.  J.  Phynol,  1916, 
XL.,  16. 
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with  the  American  Mathematical  Sodetyy  Section 
A  of  the  American  ABSOciation,  and  the  American 
Astronomical  Society.  At  this  session  Professor 
Ernest  W.  Brown,  the  retiring  president  of  the 
Bocietj,  gave  his  retiring  address  on  ''The  Bela- 
tions  of  Mathematics  to  the  Natural  Sdences." 
This  was  followed  by  the  retiring  address  of  Pro- 
fessor A.  O.  Leuschner,  vice-president  of  Section 
A  of  the  American  Association,  on  "Derivation  of 
Orbits — Theory  and  Practise."  A  joint  dinner  of 
these  four  organizations  was  held  Thursday  eve- 
ning, following  which  speeches  were  made  by  Pro- 
fessor Florian  Gajori,  President  B.  J.  Aley,  Mr. 
William  Bowie,  Professor  J.  A.  Miller,  Mr.  G.  A. 
Plimpton,  and  Professor  Dunham  Jackson. 

The  meeting  on  Friday  morning  was  first  ad- 
dressed by  Professor  Florian  Gajori,  of  Colorado 
CSollege,  who  read  a  paper  on  "Discussions  of 
Fluxions  from  Berkeley  to  Woodhouse. ' '  Professor 
M.  W.  Haskell,  of  the  University  of  California, 
gave  a  paper  entitled  "University  Courses  in 
Mathematics  Intended  for  Teachers  of  Secondary 
Mathematics. ' '  This  was  followed  by  a  discussion 
led  by  Professor  J.  W.  Young,  of  Dartmouth  Col- 
lege, and  Professor  Edward  Kasner,  of  Columbia 
University.  During  the  time  between  the  morning 
and  afternoon  sessions,  opportunity  was  afforded 
by  Professor  David  Eugene  Smith  for  the  inspec- 
tion of  his  admirable  collection  of  portraits  and 
medals  of  mathematicians.  On  Friday  afternoon 
was  held  the  meeting  of  institutional  delegates. 
This  department  of  the  association  was  organized 
for  the  consideration  of  those  phases  of  collegiate 
mathematics  which  are  of  an  institutional  char- 
acter rather  than  of  merely  individual  interest; 
such  questions  as  entrance  requirements,  require- 
ments for  degrees,  maintenance  of  libraries,  etc, 
will  properly  come  under  this  department.  The 
program  was  devoted  to  the  subject  of  mathe- 
matical libraries,  and  consisted  of  a  paper  on  "A 
Nucleus  for  a  Mathematical  Library,"  by  Dr.  T.  H. 
Oronwall,  of  New  York  City,  and  of  the  reading  of 
a  report  from  the  recently  appointed  library  com- 
mittee by  the  chairman.  Professor  W.  B.  Ford,  of 
the  University  of  Michigan,  with  an  accompanying 
discussion.  The  program  closed  on  Saturday  morn- 
ing with  an  address  on  "The  Mathematics  of 
Aerodynamics"  by  Professor  E.  B.  Wilson,  of  the 
Massachusetts  Institute  of  Technology,  with  a  dis- 
cussion led  by  Professor  A.  G.  Webster,  of  Clark 
University. 

The  annual  election  is  conducted  both  by  mail 
and  in  person  at  the  meeting;  in  this  way  a  total 
of  405  ballots  was  received.  The  list  of  officers 
elected  for  the  year  1917  is  given  herewith: 

PreHdeni,  Florian  Cajori. 


Vice-presidents,  Oswald  Veblen,  D.  N.  Lehmer. 

Secretary-Trecuurer,  W.  D.  Cairns. 

Members  of  the  executive  counoU  to  serve  umiU 
January  19t0,  E.  B.  Hedrick,  Helen  A.  Merrill, 
B.  E.  Moritz,  D.  E.  Smith. 

E.  V.  Huntington  was  chosen  by  the  conneil  to 
fill  the  vacancy  caused  in  the  council  by  the  pro- 
motion of  Professor  Cajori  to  the  presidency. 

Fifteen  persons  and  sixteen  institutions  were 
elected  to  iflembership;  thus  1,064  individuals  (de- 
ducting the  number  of  those  who  have  died  dur- 
ing 1916)  and  76  colleges  and  universities  of  the 
United  States  and  Canada  now  hold  membership 
in  the  association.  Applications  from  thirteen  in- 
dividuals and  one  institution  have  been  received 
since  the  New  York  meeting. 

The  association  has  a  system  of  sections  organ- 
ized by  the  members  of  the  various  groups,  mostly 
those  within  state  Hues.  Such  sections  now  exist 
in  Kansas,  Ohio,  Missouri,  Iowa,  Indiana,  Ken- 
tucky and  Minnesota,  with  a  section  covering 
Maryland,  the  District  of  Columbia,  and  Virginia. 

The  report  of  the  treasurer  showed  that  a  fund 
of  $958.72  had  been  transferred  to  the  association 
from  the  former  management  of  the  Americaa^ 
Mathemaiical  Monthly,  and  that  the  business  for 
the  year  1916  closed  with  a  balance  of  approxi- 
mately two  hundred  dollars. 

An  important  arrangement  has  been  entered  into 
by  the  association  with  the  Annate  of  Maihematies, 
which  bids  fair  to  exert  an  important  influenee 
upon  the  development  of  collegiate  mathematics, 
in  that  it  will  foster  the  production  and  publica- 
tion of  articles  of  an  expository  and  historical  na- 
ture. In  consideration  of  a  subvention  from  the 
association,  the  board  of  editors  of  the  AnndU 
will  increase  the  size  of  the  magazine  from  200 
pages  (its  present  size)  to  300  pages  annually,  be- 
ginning with  the  number  for  June,  1917..  The 
subscription  price  for  individual  members  of  the 
association  will  be  one  half  of  the  ordinary  price, 
which  latter  will  be  three  dollars  instead  of  the 
present  price,  two  dollars. 

The  summer  meeting  of  the  association  will  be 
held  by  invitation  of  Case  School  of  Applied  Sci- 
ence and  Western  Reserve  University  at  Cleveland, 
Ohio,  on  September  6  and  7,  in  conjunction  with 
the  meeting  of  the  American  Mathematical  So- 
ciety, with  which  the  association  has  rightly  so 
much  in  common.  The  next  annual  meeting  will 
be  held  by  invitation  at  the  University  of  Chicago 
next  December,  in  connection  with  the  meeting  of 
the  Chicago  Section  of  the  society. 

W.  D.  Caibns, 
Secretary'Treasuiref 
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THE  AMERICAN   ASSOCIATION   FOR 
THE  ADVANCEMENT  OP  SCIENCE 

INDUSTRIAL  MUSEUMS  AND 

EFFICIENCY! 

Abt  and  natural  history  are  now  repre- 
sented in  New  York  City  by  material  equal 
to  that  collected  in  any  of  the  chief  centers 
of  the  Old  World.  More  characteristically 
American,  however,  would  be  an  adequate 
showing  of  our  astounding  agricultural, 
mineral  and  industrial  wealth.  The  proper 
illustration  of  this  could  and  should  be 
given  by  a  group  of  special  museums, 
united  under  a  common  management,  and 
working  in  thorough  harmony  for  the  com- 
mon aim  of  national  education.  The  spe- 
cial museums  should  be  devoted  to  the  fol- 
lowing branches,  each  one  of  the  institu- 
tions being  complete  in  itself : 


Eleetrieitj 
Steam 

Astronomy  and  naviga- 
tion 
Safety  appliances 
Aviation 
Meehanieal  arts 
Agrieoltore 
Mining 
Labor 
Effidenpj 


Historie  records 
Health  and  hygiene 
Textiles 

Ceramics  and  days 
Arehitectore 
Seenie  embellishment 
Hortieultnre 
Beads   and   road-build- 
ing materials 
Commerce  and  trade 
Printing  and  books 


XSS.  int«nd«d  fbt  pabUomtion  and  boolcs,  «to..  Intended  for 
zerlew  should  be  tent  to  Professor  J.  McKeen  Cattell,  Qarriion- 
Oa-Bttdson,  N.  Y. 


Fifty  years  ago  there  was  no  art  mu- 
seum, and  no  museum  of  natural  history  in 
this  great  city  of  New  York.  At  the  pres- 
ent time  we  have  both,  as  well  as  a  mu- 
seum of  safety,  but  the  only  technical  art 
museum  is  that  associated  with  the  Cooper 
Union  for  the  Advancement  of  Science  and 
Art.  This  is  a  small,  unique  and  valuable 
technical   art   museum    founded   by    and 

iProm  the  address  of  the  vice-president  and 
chairman  of  Section  I,  Social  and  Economic  Sci- 
ence, American  Association  for  the  Advancement 
of  Science,  New  York  meeting,  December,  1916. 
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under  the  direction  of  the  Misses  Hewitt. 

Industrial  technical  museums  would  give 
not  only  the  employer  and  the  foreman, 
but  each  workman,  a  knowledge  of,  and 
create  an  interest  in  his  profession  or  trade, 
no  matter  how  humble  it  may  be.  How 
many  men  know  anything  about  the  his- 
tory, the  development,  the  successive  stages 
of  the  profession  in  which  they  labor  or 
the  material  with  which  they  workt  How 
many  bricklayers  know  anything  about  the 
origin  of  a  brick,  how  it  ought  to  be  laid, 
how  it  will  best  hold  t  How  many  cement- 
mixers  are  there  that  thoroughly  under- 
stand the  fundamentals  of  cement  and 
mortars,  how  they  are  made,  and  where 
obtained!  Few  carpenters  and  cabinet- 
makers know  more  than  one  or  two  woods, 
and  those  not  thoroughly ;  whether  a  wood 
can  be  stained,  or  oiled;  whether  it  is 
adapted  to  indoor  work  or  outdoor  work. 
Leather,  one  of  our  greatest  commodities, 
is  understood  no  better. 

These,  and  all  the  lines  of  mechanics, 
electricity,  etc.,  should  be  illustrated  in 
such  a  way  that  the  artisan  would  become 
more  skilled.  The  result  would  be  to  raise 
the  amount  of  his  production,  increase  his 
earning  capacity  and  make  him  less  of  a 
dock-time  server.  The  production  of  the 
country  would  be  correspondingly  in- 
creased, greater  resources  being  created 
with  less  effort.  One  should  understand 
the  industrial  conditions  of  the  country; 
where  the  resources  are,  and  where  they 
can  be  developed.  Not  only  nations  in 
Europe  understand  this  about  their  neigh- 
bors, but  some  Asiatic  countries  as  well. 

In  the  preparedness  for  peace,  we  find  a 
splendid  field  for  the  utilization  of  our  pro- 
jected museum  of  peaceful  arts.  There  is 
a  growing  tendency  to  broaden  and  diver- 
sify our  school  system,  by  the  introduction 
of  many  elements  of  instruction  outside  of 
the  narrower  school  course  and  the  school 


precincts,  and  this  has  found  expression 
in  the  Gary  plan,  so  successfully  intro- 
duced in  many  places.  Our  museum  of  the 
peaceful  arts  would  enable  us  to  give  a 
wide  development  to  this  phase  of  educa- 
tion. For  we  know  that  nothing  impresses 
a  child  or  a  young  person  more  strongly 
than  a  direct  visual  appeaL  A  complete 
concrete  object  set  before  children,  ade- 
quately explained  and,  if  possible,  set  to 
do  its  work  before  their  very  eyes,  will  be 
not  only  better  understood  by  them,  but 
also  far  longer  remembered,  than  any  wood- 
cut with  a  text-book  elucidation  can  pos- 
sibly be. 

This  real  grasp  of  the  matter  will  prove 
of  inestimable  importance  when  the  young 
person  begins  to  undertake  practical  work 
in  the  industrial  or  art  calling  which  has 
been  chosen.  The  rate  of  progress  will  be 
much  more  rapid  and  exact  practical  re- 
sults will  be  much  sooner  attained  than 
under  the  old  system. 

As  so  much  depends  upon  the  expansion 
of  our  foreign  trade,  especially  in  South 
America  and  in  Asia,  a  great  desideratum 
is  that  a  certain  number  of  our  young  men 
should  be  given  a  special  training  in  this 
direction.  Such  a  training  could  be  best 
acquired  by  means  of  a  commercial  school- 
ship,  which  would  make  semi-annual  trips 
to  various  parts  of  the  world,  stopping  for 
a  longer  or  shorter  time  at  the  principal 
foreign  ports.  The  commercial  students, 
under  the  direction  of  competent  instruct- 
ors in  the  various  branches  of  trade,  would 
thus  have  the  opportunity  to  study  all  the 
commercial  proceedings  at  first  hand  from 
actual  observation.  They  could  learn  in 
the  most  impressive  way  all  the  diflSculties 
encountered  in  passing  goods  through  the 
various  foreign  custom-houses,  how  the 
goods  should  be  packed,  in  what  shape  the 
foreign  importer  most  likes  to  receive  them, 
and  what  are  the  rules  and  practises  of  our 
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chief  rivals  in  the  export  trade.  ''Book- 
learning"  is  singularly  inefficient  in  sach 
matters,  however  competent  may  be  the 
writers  of  manuals  and  guides ;  only  actual 
contact  with  actual  conditions  will  ever  im- 
part the  kind  and  quality  of  knowledge 
that  go  to  build  up  a  thoroughly  successful 
export  business.  The  pleasant  conditions 
of  such  a  trip,  the  bracing  and  animating 
effect  of  the  pure  ocean  air  in  transit  from 
port  to  port,  during  which  the  students 
would  have  ample  time  to  think  over  and 
note  down  what  had  been  learned,  would 
make  this  an  unforgettable  period  in  any 
young  man's  life,  a  period  in  which  the 
foundations  of  his  future  success  had  been 
laid. 

FEBTILIZEB  AND  NITRATES — ^DBAINAGB  AND 

nUEIGATION 

Two  great  problems  in  the  United  States 
to-day  are :  First,  Is  not  our  land  through- 
out the  entire  country  gradually  becoming 
poorer  t  Is  not  our  yield  per  acre  becoming 
less,  except  in  a  small  percentage  of  the 
land  where  modem  methods  have  been 
usedt  The  second  problem  regards  the 
fact  that  the  great  cities  of  the  country  are 
taking  the  product  of  the  land  and  return- 
ing none  of  it  to  the  land,  only  piling  up 
garbage  heaps  which  even  when  burned 
are  lost  to  the  land  whence  the  original 
material  was  taken. 

In  regard  to  the  waste  of  valuable  ferti- 
lizers in  the  disposition  of  the  refuse  of 
our  great  city  of  New  York,  the  present 
speaker,  in  1912,  used  the  following  words 
in  a  paper  read  at  a  meeting  of  the  Amer- 
ican Museum  Association  in  New  York :' 

Here  in  the  city  of  New  York  we  are  permitting 
2,500,000  tons  of  refuse  and  human  waste  te  go  to 
the  garbage  heaps,  to  the  sewers,  and  to  poUute 

s  Presented  by  Dr.  (George  F.  Kunz  at  the  In- 
ternational Conference  relating  to  Program  for 
Celebration  of  the  Centenary  of  the  Signing  of 
the  Treaty  of  Ghent,  held  in  New  York,  May  9, 
1913;  p.  3  of  reprint. 


the  rivers,  at  once  spoiling  a  valuable  source  of 
food  supply,  and  bringing  disease  to  the  inhabi- 
tants of  the  city,  while  if  this  material  could  be 
collected  and  spread  over  the  barren  fields  of  Long 
Island  and  New  Jersey,  these  tracts  might  be  made 
into  garden  spots  of  the  earth.  Furthermore,  these 
same  chemical  products,  after  being  turned  into 
food  and  again  into  waste,  could  be  utilized  anew, 
thus  constituting  a  kind  of  endless  chain  of  useful- 
ness. Furthermore,  the  waste  of  nitrates  in  urine 
alone  represents  over  50,000  tons  annually. 

The  unfavorable  report  of  the  United 
States  Geological  Survey  on  the  nitrate  de- 
posits of  this  country  clearly  shows  that  in 
case  of  a  sudden  large  demand  arising  from 
a  state  of  war,  this  country  must  depend 
either  upon  the  Chilean  nitrate  deposits, 
or  upon  nitrate  derived  from  the  atmos- 
phere. The  National  Defense  Act  of  June 
3,  1916,  contains  an  appropriation  of  $20,- 
000,000  for  the  establishment  of  a  plant 
for  this  purpose,  and  the  European  war  has 
shown  that  a  belligerent  cut  off  from  out- 
side sources  of  supply  can  obtain  at  least 
part  of  the  absolutely  necessary  nitrate, 
both  for  munitions  and  for  agricultural 
fertilization,  from  the  nitrogen  in  the  air, 
although  it  has  recently  been  stated  on 
high  authority  that  the  great  exponent  of 
efficiency  in  Europe  has  been  unable  to  pro- 
vide a  sufficiency  for  land  fertilization,  and 
that  the  productivity  of  the  land  is  there- 
fore decreasing  rapidly. 

If  the  United  States  government  would 
establish  three  or  more  large  depots  of 
nitrate,  so  located  as  to  he  within  easy 
reach  of  the  various  great  agricultural  com- 
plexes, storing  a  million  tons  or  more  in 
each  one,  the  farmers  would  be  able  to 
supply  their  wants  td  will,  and  the  govern- 
ment would  be  able  to  stabilize  the  price 
of  the  nitrate  sold  to  them.  The  stocks 
could  be  constantly  replenished,  and  would 
thus  at  once  serve  as  a  source  of  supply  for 
agriculture,  and  also  at  a  reserve  for  use  in 
case  of  a  possible  war,  when  the  boasted 
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freedom  of  the  seas  might  be  again  sub- 
jected to  violation. 

The  increased  productiveness  of  the  farm 
land  would  render  it  possible  in  case  of 
war  to  enroll  probably  one  third  of  the  agri- 
cultural  laborers  in  the  army,  or  should 
their  services  not  be  needed,  to  use  them 
for  industrial  enterprises  or  for  the  cultivsr 
tion  of  additional  land.  How  greatly  the 
employment  of  nitrates  9A  fertilizers  has 
been  increased  in  recent  years  is  shown  by 
the  fact  that  while  in  the  three-year  pe- 
riod 1898-99,  10  per  cent,  of  the  nitrate 
of  soda  used  in  the  United  States  was  thus 
utilized,  the  figures  for  1910-12  show  an 
average  agricultural  use  of  45  per  cent., 
and  in  1914  the  percentage  had  risen  to  55 
per  cent. 

The  necessity  for  doing  something  to 
stabilize  the  prices  of  nitrates  is  shown  by 
the  wide  range  they  have  shown  during  the 
past  four  years.  The  downward  and  up- 
ward trend  of  the  price  per  ton  in  this  pe- 
riod is  reported  as  follows : 

1913  $52.00 '. .  .$43.00 

1914  44.50 38.00 

1916     37.50 80.00 

1916     80.00 85.00 

Thus  the  price  toward  the  end  of  1916 
($85)  was  more  than  twice  what  it  had  been 
at  the  beginning  of  1915  ($87.50). 

It  is  interesting  to  note  that  nitrate  from 
the  Chilean  beds  was  already  used  by  the 
Indians  in  the  seventeenth  century,  both 
for  f ertiliziQg  purposes  and  in  the  making 
of  gunpowder.'  The  immense  quantity  of 
nitrate  now  taken  by  the  United  States  and 
by  European  countries  appears  in  the  fol- 
lowing figures,  giving  the  consumption  for 
the  three-year  period,  1910-12 : 

United  States   1,509,700  tons 

Gontment  of  Europe 4,852^80    '' 

United  Kingdom 381,960    *' 

6,743,840  tons 

8 "The  Nitrate  Industry,"  by  Senor  Enrique 
Cuevas;  pub.  by  Chilean  Nitrate  Propaganda,  New 
York,  1916,  p.  9. 


The  farmer  who  trusts  to  self-seeding  of 
his  land  can  nse  that  land  for  pasture,  but 
rarely  for  crops ;  whereas  he  who  carefoUy 
sows  his  land,  tills  it,  and  enriches  it,  re- 
ceives a  splendid  crop.  As  in  the  Parable 
of  the  Sower,  some  seed  fell  on  good  land, 
some  on  shallow  land  and  rocky  soil ;  some 
brought  forth  a  hundred  fold,  and  some 
blew  away  or  was  withered.  So  in  the 
struggle  of  life,  great  men  will  sometimes 
arise  from  the  lowest  ranks  in  spite  of  all 
obstacles,  but  if  many  of  these  men  had 
had  some  opportunities  for  development 
they  would  have  attained  their  ends  with 
infinitely  less  trouble  and  probably  would 
have  shown  greater  results. 

The  vital  importance  of  carrying  on 
drainage  and  irrigation  work  on  an  exten- 
sive scale  becomes  more  and  more  appar- 
ent as  the  demand  for  agricultural  prod- 
ucts, both  for  home  consumption  and  for 
export,  becomes  greater  and  greater.  The 
public  land  still  owned  by  the  government, 
largely  desert  tracts  awaiting  irrigation, 
has  been  stated  by  Secretary  Lane  to  have 
an  extent  of  250,000,000  acres.  This  con- 
stitutes a  great  and  valuable  reserve  which 
must  be  utilized  in  the  near  future.  For, 
even  with  the  better  fertilization,  with  the 
more  intense  cultivation  so  imperatively 
demanded,  the  rapid  growth  of  our  popu- 
lation and  of  the  foreign  demand  make  it 
necessary  to  enlarge  our  agricultural  acre- 
age to  keep  the  prices  of  our  stable  prod- 
ucts within  reasonable  bounds. 

The  reclamation  of  swamps  is  one  of  the 
most  important  problems  of  the  present 
time.  Many  of  the  best  lands  of  America 
are  still  in  swamp  form,  and  the  sanitation 
produced  if  this  land  were  reclaimed  would 
more  than  pay  for  the  work  necessary,  by 
the  increased  healthfulness  of  the  country. 
The  draining  of  the  swamps  is  one  of  the 
best  means  of  destroying  the  breeding 
places  of  the  mosquito,  and  the  extermina- 
tion of  the  mosquito  is  one  of  the  great 
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issues  of  the  day.  It  waai  this  ezterminar 
tion  that  made  the  Panama  Canal  possible, 
and  has  rendered  Havana  a  justly  fayored 
health  resort. 

The  acreage  of  unreclaimed  and  prac- 
tically worthless  swamp  land  in  1908,  was 
stated  by  Hon.  James  Wilson,  Secretary 
of  Agriculture,  to  be  79,007,023  acres,  and 
he  estimated  that  reclamation  would  make 
these  lands  worth  nearly  $1,600,000,000, 
and  that  the  value  of  their  annual  produce 
would  amount  to  $273,000,000. 

For  the  development  of  commerce,  water- 
ways play  a  most  important  part  and  the 
work  done  in  this  direction  would  fall  in 
line  with  that  carried  on  in  drainage  and 
irrigation.  Our  great  natural  waterways 
must  be  constantly  supplemented,  and 
their  usefulness  as  channels  of  commerce 
must  be  increased.  Nothing  hss  so  power- 
fully fostered  the  interior  commerce  of  cen- 
tral Europe  as  the  great  canals  uniting  and 
extending  the  natural  waterways,  and  in 
our  own  land  we  have  striking  examples 
of  this.  In  such  undertakings  our  citizen 
soldiery,  with  their  special  training,  could 
be  utilized  in  a  way  most  valuable  for  the 
commercial  interests  of  our  land. 

The  great  war  has  shown  us  what  won- 
ders scientific  training  can  accomplish  in 
destruction  and  devastation.  Let  us  hope 
that  the  United  States  may  continue  to 
offer  the  world  an  object  lesson  of  the  value 
of  peace  arts,  and  that  the  magic  wand  of 
science  may  continue  to  be  used  by  us  for 
the  works  of  peace,  or,  at  the  worst,  for  the 
defense  of  the  freedom  of  our  fair  land 
against  any  and  all  ruthless  aggression. 

Oeobgb  F.  Kunz 


SCIENTIFIC  EVENTS 

DBCLINB   OF   QBRMAN   BIRTH   RATB 

Thb  Amsterdam  correspondent  of  the  Lon- 
don Times  writes  that  although  it  is  difficult 
to  sift  the  truth  from  the  reports  which  con- 
stantly reach  Holland  of  increasing  mortality 


in  (Germany,  there  is  enough  evidence  in  them 
to  indicate  a  decline  in  the  national  vitality- 
Ai>art  from  causes  connected  with  the  war, 
there  are  others  affecting  the  birth-rate  to 
which  attention  is  drawn  by  the  Gtorman 
press,  which  comments  on  the  ^shameless" 
extent  to  which  recourse  is  had  to  artificial 
means  of  restricting  the  natural  growth  of  the 
population.  Strong  measures,  it  would  appear^ 
are  being  contemplated  by  the  authorities  to 
counteract  the  fatal  effects  of  a  policy  of  cal- 
culated sterility.  In  addition  there  is  an  enor- 
mous falling  off  in  the  number  of  marriages. 
In  Berlin  the  number  of  marriages  has  been 
declining;  in  1915  there  were  16,622,  and  in 
1916  18,966.  With  this  decline  there  goes  a 
decline  of  births  and  a  large  nund>er  of  deaths. 
The  Amsterdam  Bureau  of  Statistics  in  its 
weekly  report  compares  the  vital  statistics  of 
several  large  German  towns  with  those  of 
Amsterdam  for  the  10  weeks  from  November 
5  to  January  13.  The  following  table,  com- 
piled from  the  Dutch  figures,  will  be  found 
instructive: 


Amitwdam 

Hambuiv 

Berlin 

_ 

CPop.  036»470> 

(Pop.  1«060,0M) 

(Pop.  1«798,96S) 

BIrtiM 

DmXba 

BIrtbi 

DMtlia 

BIrtte 

VmiQm 

Nov.  Ml 

256 

126 

179 

493 

387 

744 

Nov.  12-18 

271 

137 

200 

446 

378 

689 

Nov.  19-26 

259 

143 

118 

422 

415 

736 

Nov.26-Dec.2 

279 

131 

196 

417 

370 

715 

Dec.    3-  9 

269 

167 

177 

534 

373 

705 

Dec.  10-16 

281 

177 

149 

461 

383 

780 

Dec.  17-23 

263 

225 

219 

407 

376 

849 

Dec.  24-30 

331 

243 

204 

474 

376 

853 

Dec.  31- Jan.  6 

237 

159 

169 

363 

394 

619 

Jan.    7-13 

271 

194 

178 

426 

377      699 

It  will  be  observed  that  in  one  week,  Decem- 
ber 24-80,  the  number  of  births  in  Berlin  was 
only  45  in  excess  of  the  nmid)er  in  Amster- 
dam, although  the  population  is  only  80,000 
short  of  three  times  the  size  of  that  of  Amster* 
dam. 

Two  other  large  Oerman  cities  are  included 
in  the  comparative  statistics  of  the  Amster- 
dam Bureau.  They  are  Leipzig  and  Dresden. 
Leipzig  has  a  population  of  676,289,  or  60,000 
more  than  the  population  of  Amsterdam.  In 
the  week  ended  November  5-11  the  births  in 
Leipzig  were  108,  compared  with  255  in  Am- 
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fiterdam.  In  no  week  did  the  births  in  Leipzig 
approach  within  100  those  in  Amsterdam. 
Dresden,  with  a  population  of  679,586,  com- 
pared with  Amsterdam's  626,470,  had  in  the 
first  of  the  weeks  mentioned  118  births  com- 
pared with  255  in  Amsterdam,  the  deaths  in 
that  week  being  exactly  the  same — ^namely, 
126.  The  highest  number  of  births  in  Dresden 
in  the  weeks  mentioned  was  142  and  the  low- 
est number  of  deaths  103,  while  the  highest 
number  of  deaths  was  198. 

ANCIENT  DWELLINGS  IN   NAVAHO  NATIONAL 
MONUMENT,  ARIZONA 

Mr.  Neil  M.  Judd,  of  the  United  States  Na- 
tional Museum,  has  left  for  Arizona  to  super- 
yise  for  the  Smithsonian  Institution  the  ex- 
cavation and  repair  of  prehistoric  ruins  and 
clifF  dwellings.  The  work  will  be  carried  on 
under  a  provision  in  the  Indian  Appropria- 
tion Act,  Interior  Department,  for  the  preser- 
vation and  repair  of  the  remains  of  ancient 
dwelling  places  of  certain  American  aborigines 
in  the  Navaho  National  Monument. 

According  to  a  bulletin  of  the  Smithsonian 
Institution  the  Navaho  National  Montmient 
comprises  three  large  ruins  located  in  the 
northern  part  of  the  Navaho  Beservation,  in 
Arizona,  about  175  miles  by  trail  north  of 
Plagstaff.  There  is  a  road  for  about  a  third 
of  the  way,  but  there  is  little  traffic  from  its 
termination  to  the  Navaho  Monument.  From 
there  the  way  is  difficult  to  travel  also  on  ao- 
coimt  of  the  scarcity  of  water  in  the  desert  to 
be  crossed,  the  lack  of  opportunity  to  pur- 
chase supplies,  and  the  steepness  of  the  ascent 
near  the  monument  which  is  itruly  in  the 
"  High  Kocks,"  as  the  Hopi  designate  the  loca- 
tion of  their  former  home. 

The  trip  requires  about  five  days,  but  the 
route  is  an  interesting  one,  for  it  passes 
through  Painted  Desert,  a  picturesque  country 
especially  attractive  on  account  of  the  native 
legends  and  descriptions  relating  to  the  sur- 
roundings. Superstition  Moimtain,  for  ex- 
ample, where,  so  the  Navaho  stories  relate, 
fires  are  to  be  seen  on  dark  nights,  recalls  the 
old  Snake  legend  which  claims  that  all  this 
country  once  belonged  to  the  Fire  God,  and 
that  they  inherited  it  from  him.    In  the  olden 


days,  so  th^  relate,  the  inhabitants  used  to 
see  lights  moving  around  the  mesas.  Joumeiy- 
ing  over  the  recent  lava  beds  and  cinder  plains 
to-day,  it  is  easy  for  the  traveler  to  aco^ 
the  story  of  the  early  proprietorship  of  this 
burnt-out  country,  and  attribute  the  fires  seen 
there  to  volcanic  eruptions  and  the  glowing 
lava  of  years  ago,  which  is  quite  enough  to 
substantiate  the  legend.  Among  the  fantas- 
tically eroded  rocks,  forming  natural  sculp- 
tures along  the  trail,  are  Elephant  Legs,  and 
White  Mesa  Natural  Bridge,  which  lend  in- 
terest en  route  to  the  Monument,  as  does  also 
the  Indian  Village  where  stiU  dwell  descend- 
ants of  the  early  inhabitants. 

The  ancient  pueblo  and  cliff  dwellings  were 
first  scientifically  examined  in  1908,  by  a  party 
of  which  Mr.  Judd  was  a  member,  led  by  Pro- 
fessor Byron  Cummings,  formerly  of  the  Uni- 
versity of  Utah  and  now  of  the  University  of 
Arizona.  They  are  supposed  to  be  the  ruins 
of  dwellings  made  by  the  Snake  people  whose 
descendants  live  to-day  in  Hopi  villages  in 
northeastern  Arizona.  Some  of  the  houses 
built  in  the  clifb  are  very  large,  measuring 
several  hundred  feet  in  length  and  include  as 
many  as  a  hundred  rooms.  Naturally,  some 
of  the  original  rooms  are  buried  in  fallen 
debris  but  their  excavation  and  repair  is  to  be 
carried  out  between  now  and  the  end  of  June^ 
by  Mr.  Judd  and  his  party. 

The  only  human  beings  living  in  the  neigh- 
borhood of  these  ruins  is  an  Indian  trader,  and 
a  few  Navahos  who  are  very  superstitious. 
None  of  them  will  dig  in  the  ruins  fearing  to 
evoke  the  wrath  of  the  spirits  of  the  dead,  so 
Mr.  Judd  will  be  forced  to  engage  white  labor- 
ers at  Flagstaff,  probably  six  in  nuimber  and 
a  cook,  relying  on  the  native  Navahos  only 
for  trail-making  and  the  transportation  of  his 
supplies  and  building  materials  to  the  ruin 
where  the  work  is  to  be  done. 

THE  INDIAN  SCIENCE  CONGRESS 

Frok  an  account  in  The  Englishman,  Cal- 
cutta, we  learn  that  the  fourth  annual  meeting 
of  the  Indian  Science  Oongress  opened  on 
January  10  in  Bangalore.  A  large  and  dis- 
tingruished  gr&thering  of  scientific  men  from 
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all  parts  of  India  is  said  to  have  been  present^ 
including  the  Hon.  Mr.  H.  V.  Oobb,  Sir  Alfred 
Bourne,  Sir  Sidney  Burrard,  Mr.  J.  Mae- 
kenna.  Dr.  Mackighan,  Dr.  J.  L.  Simmonson, 
Dr.  H.  E.  Watson,  Mr.  R.  H.  Campbell,  0  J.E., 
Dr.  Harold  Mann,  Dr.  T.  M.  Nair,  Dr.  E.  H. 
Hankin.  There  were  also  a  number  of  promi- 
nent local  officials  and  others  present. 

The  Maharaja  of  Mysore  in  opening  the 
congress  welcomed  the  members  and  made  a 
short  speech  in  the  course  of  which  he  referred 
to  the  war.  He  said  that  one  could  not  help 
feeling  it  a  tragedy  that  science,  to  which  the 
world  so  largely  owed  its  progress  and  civili- 
zation, was  being,  as  it  were,  debased  in  this 
war  and  used  for  the  purpose  of  destroying 
human  life.  But  may  we  not  hope  that  good 
may  come  out  of  evil  and  that  the  lesson  which 
the  present  war  will  leave  behind  of  the  ap- 
palling results  of  applying  discoveries  of  sci- 
ence to  the  fast  destruction  of  the  human  race, 
may  eventually  bring  about  a  world  peace  by 
making  the  very  thought  of  war  abhorrent! 
May  we  not  look  forward  to  the  time  when 
science  will  be  hailed  not  only  as  a  beacon 
light  of  civilization  but  as  the  world's  peace- 
maker? He  alluded  to  the  effect  on  Indian 
conditions  of  efforts  made  in  the  British 
Isles  to  develop  science  and  trade  and  pro- 
mote economic  efficiency  and  said  that  the 
recent  api)ointment  of  the  industries  commis- 
sion will  also  doubtless  help  in  that  direction. 
He  thought  that  some  organization  on  the 
lines  of  the  advisory  board  recently  brought 
into  existence  in  England,  should  be  attempted 
in  India,  and  referred  to  the  need  of  further 
expansion  of  the  Indian  Institute  of  Science 
on  its  practical  side. 

As  president  of  the  Chemistry  Section,  Dr. 
J.  L.  Simonsen,  of  the  Presidency  College, 
Madras,  said  in  the  course  of  his  address  to 
that  body: 

I  do  not  think  that  we  can  say  that  all  is  well 
with  chemistry  in  India.  I  would  submit  for  your 
consideration  what  I  consider  to  be  the  four  main 
eauses  of  the  paucity  of  research:  (1)  That  in 
many  coll^pes  the  staff  are  insufficiently  trained. 
I  do  not  intend  to  throw  any  aspersions  on  a  hard 
working  and  worthy  body  of  men;  it  was  not  their 
fault  that  when  at  college  they  received  a  training 


which  did  not  fit  them  for  higher  teaching  or  re- 
search and  for  reasons  which  I  shall  mention  th^ 
have  had  no  subsequent  opportunity  to  improve 
their  knowledge.  (2)  That  the  majority  of  colleges 
are  vexy  much  understaffed.  This,  in  my  opinion, 
is  the  most  serious  defect  and  the  main  cause  of 
the  present  state  of  affairs.  (3)  The  low  rate  of 
pay  in  academic  posts.  (4)  The  present  method  of 
promotion  by  seniority  and  not  by  merit.  Of 
the  other  causes  to  which  lack  of  research  has  from 
time  to  time  been  ascribed,  I  may  perhaps  mention 
two,  namely,  the  want  of  library  facilities  and  the 
want  of  a  scientific  atmosphere.  I  can  not  bring 
myself  to  believe  that  these  are  really  serious  fac- 
tors. It  is  always  a  somewhat  delicate  matter  to 
discuss  the  question  of  the  pay  offered  in  the  vari- 
ous collegiate  appointments.  It  appears  to  me,  how- 
ever, that  unless  the  scale  of  pay  is  improved  it 
will  be  impossible  for  us  to  attract  the  best  intel- 
lects. The  tenden^  for  teaching  and  research  to 
deteriorate  is  further  announced  by  the  fact  that 
in  practically  all  cases  promotion  is  made  by  senior- 
ity and  not  by  merit.  I  am  quite  willing  to  admit 
that  in  the  larger  services,  such  as  the  various  gov- 
ernment educational  services,  it  will  be  a  matter 
of  considerable  difficulty  to  make  any  change  in 
the  system,  but  I  really  can  not  imagine  that  it  is 
beyond  the  wit  of  man  to  devise  some  more  satis- 
factory scheme  than  the  present  one.  One  can  but 
too  well  understand  the  feelings  of  a  brilliant 
young  investigator  when  he  sees  a  colleague  pro- 
moted to  a  higher  post  who  has  done  nothing  to 
render  himself  worthy  of  it,  beyond  putting  in  a 
certain  number  of  years  of  service.  This  system 
must  be  radically  altered  if  we  are  to  see  research 
really  develop. 

I  have  dealt  with  the  question  of  the  staffs  of 
the  colleges  at  some  length  because  I  feel  it  to  be 
of  vital  importance.  We  have  to  meet  in  this 
country  the  same  opposition  as  has  to  be  met  in 
England.  The  heads  of  colleges,  the  managers  of 
schools,  in  short,  the  authorities  in  charge  of  edu- 
cation, have,  as  a  rule,  little  or  no  appreciation  of 
the  importance  of  science  or  of  its  requirements.  It 
is,  perhaps,  too  late  in  the  day  for  us  to  educate 
them,  but  we  must  make  sure  that  the  rising  gen- 
eration is  not  similarly  steeped  in  ignorance.  We 
must  insist  that  our  science  shall  be  given  a  fair 
chance  and  that  our  schools  shall  not  be  sweated. 
I  use  this  strong  word  with  intent,  but  that  they 
shall  be  given  an  opportunity  for  original  work,  for 
I  very  strongly  hold  the  view  that  no  man  can  re- 
main a  first-class  teacher  or  inspire  his  students  who 
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ifl  not  activelj  engaged  in  researoli.    The  f ntore  u 
in  onr  hands,  let  na  prove  ouraelTea  worthy. 

THB  GORDON  McKAT  ENDOWMENT  FOR 
APPLIED  SCIENCE 

In  the  Harvard  Alumni  Bulletin  the  situa- 
tion in  regard  to  the  McKay  bequest  is  re- 
viewed. It  was  a  little  more  than  three  years 
ago  that  the  agreement  of  cooperation  between 
Hairard  Uniyersity  and  the  Hassachnsetts 
Institute  of  Technology  for  instruction  in  the 
field  of  the  engineering  sciences  was  an- 
nounced. The  funds  for  putting  these  plans 
into  effect  are  drawn  from  the  great  bequest 
of  Gk>rdon  McKay  to  Harvard  IJniversity» 
made  for  the  purpose  of  establishing  a  school 
of  applied  science.  This  fund  is  held  by  trus- 
tees wiho,  under  the  terms  of  Mr.  McKay's 
will,  have  already  transferred  about  two  mil- 
lion dollars  to  the  university  and  are  ex- 
pected, on  the  death  of  all  the  annuitants  pro- 
vided for,  to  bring  the  total  payments  to  $22,- 
000,000.  The  cooperative  arrangement  between 
Tech  and  Harvard  was  no  sooner  made  known 
than  the  McKay  trustees,  of  whom  the  late 
James  J.  Myers,  '69,  was  one,  objected  to  it 
on  the  ground  that  it  would  not  fulfil  the 
wishes  of  Gordon  McKay,  who  might  have  be- 
queathed his  fortune  to  Technology,  but  delib- 
erately committed  it  to  Harvard  instead.  Ac- 
cordingly the  plan  of  cooperation  has  been  put 
only  into  provisional  practise  in  the  new  build- 
ings of  Technology.  To  ascertain  whether  the 
arrangement  could  be  made  permanent,  the 
Harvard  authorities,  after  introducing  certain 
changes  into  the  agreement,  designed  to  meet 
some  of  the  objections  of  the  McKay  trustees, 
petitioned  the  Supreme  Oourt  of  Massachu- 
setts to  pass  upon  the  legality  of  the  arrange- 
ment. 

The  case  has  now  come  before  Judge  Pierce 
of  that  court  for  a  hearing  to  determine  the 
facts  on  which  the  court's  interpretation  of 
the  law  must  be  based.  Oharles  F.  Ohoate  and 
Mr.  John  G.  Milburn,  of  New  York,  appeared 
as  chief  counsel,  respectively,  for  Harvard 
TJniversity  and  the  McKay  trustees.  There 
was  much  reading  of  documents.  President 
Eliot,  President  Lowell,  President  Maclaurin 
of  the  Institute,  and  Mr.  Frank  F.  Stanley, 


one  of  the  trustees,  appeared  as  witnesses. 
The  testimony  presented  bore  upon  the  histoiy 
of  the  negotiations  between  Ebrvard  and  Tech, 
and  of  instruction  in  applied  science  at  Har- 
vard; also  upon  the  method  and  extent  of  the 
control  seculred  to  Harvard,  under  the  agree- 
ment, in  the  expenditure  of  the  McKay  be- 
quest The  hearing'  lasted  three  days.  In  due 
time  the  case  will  go  to  the  full  bench  for  argu- 
ment. 

The  provisions  of  Mr.  McKay's  will  include 
the  following: 

The  net  income  of  said  endowment  shall  be  used 
to  promote  applied  seienoe: 

First,  By  mainfadwiiig  profeMorships,  work- 
shops, laboratories  and  ooUeetions  for  any  or  all  of 
those  seientifle  subjeets,  which  have,  or  may  here- 
after have,  applieatlons  useful  to  man,  and 

Second,  By  aiding  meritorious  and  needy  sta* 
dents  in  pnrsoing  those  subjects. 

Inasmuch  as  a  large  part  of  my  life  has  been  de- 
voted to  the  study  and  invention  of  machinery,  I 
instruct  the  president  and  fellows  to  take  special 
care  that  the  great  subject  of  mechanical  engineer- 
ing in  all  its  branches  and  in  the  most  comprehen- 
sive sense,  be  thoroughly  provided  for  from  my 
endowment. 

I  direct  that  the  president  and  fellows  be  free  to 
provide  from  the  endowment  all  grades  of  instme- 
tion  in  applied  science,  from  the  lowest  to  the  high- 
est, and  that  the  instruction  provided  be  kept  ac- 
cessible to  pupils  who  have  had  no  other  (^^[Kirtuni- 
ties  of  previous  education  than  those  which  the  free 
public  schools  afford. 

I  direct  that  the  salaries  attached  to  the  pro- 
fessorships maintained  from  the  endowment  be  kept 
liberal,  generation  after  generation,  according  to 
the  standards  of  each  successive  generation,  to  the 
end  that  these  professorships  may  always  be  at- 
tractive to  able  men  and  that  their  effect  may  be  to 
raise,  in  some  judicious  measure,  the  general  scale 
of  compensation  for  the  teachers  of  the  university. 

I  direct  that  the  professors  supported  from  this 
endowment  be  provided  with  suitable  assistance  in 
their  several  departments,  by  the  appointment  of 
instructors  of  lower  grades,  and  of  draughtsmen, 
foremen,  mechanics,  clerks  or  assistants,  as  occa- 
sion may  require,  my  desire  being  that  the  pro- 
fessors be  free  to  devote  themselves  to  ^^latever 
part  of  the  teaching  requires  the  greatest  skill  and 
largest  experience,  and  to  the  advancement  of  their 
several  subjects. 

I  direct  that  the  president  and  f ellowB  be  free  to 
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ereet  buildings  for  the  purpoBes  of  this  endowmenti 
and  to  pnrehase  sites  for  the  same,  but  only  from 
the  income  of  the  endowment. 

I  direct  that  aU  the  equipment  required  to  illus- 
trate teaching  or  to  give  students  opportunity  to 
practise,  wheUier  instrmnents,  diagrams,  toolSy  ma- 
chines or  apparatus,  be  always  kept  of  the  beet 
design  and  quality,  so  that  no  antiquated  super- 
seded, or  unseryiceable  implement  or  machinery 
shall  ever  be  retained  in  the  lecture  rooms,  work- 
shops or  laboratories  maintained  from  the  endow- 
ment. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Alexander  Graham  Bell,  inyentor  of 
the  telephone,  was  awarded  the  Oivic  Forum 
Gold  Medal  for  distinguished  public  service 
in  New  York  on  March  21.  The  presentation 
address  was  made  by  Dr.  John  H.  Finley,  state 
commissioner  of  education.  Dr.  Bell  is  the 
third  recipient  of  the  medal.  It  was  awarded 
to  Major  General  G^rge  W.  Goethals  in  1914^ 
and  to  Thomas  A.  Edison  in  1916. 

E.  W.  Bice,  Jr.,  of  Schenectady,  N.  Y.,  has 
been  nominated  by  the  board  of  directors  of 
the  American  Institute  of  Electrical  Engi- 
neers as  president  for  the  coming  year. 

Dr.  Oharlbs  D.  Waloott,  secretary  of  the 
Smithsonian  Institution,  has  been  elected 
chairman,  and  Dr.  S.  W.  Stratton,  of  the 
Bureau  of  Standards,  secretary  of  the  military 
committee  of  the  National  Besearch  Council. 

A  researoh  committee  to  cooperate  with  the 
National  Besearch  Council  has  been  axqpointed. 
by  President  W.  H,  P.  Faunce,  of  Brown  TTni- 
Tersity.  The  committee  includes  from  the 
faculty  Oarl  Barus,  physics,  Albert  D.  Mead, 
biology,  Boland  G.  D.  Bichardson,  mathe- 
matics, and  John  E.  Bucher,  chemistry;  from 
the  uniyersity  corporation  Chancellor  Arnold 
B.  Chace  and  Edwin  Famham  Greene^  treas- 
Tirer  of  the  Pacific  Mills;  from  the  alumni 
J.  B.  F.  Eerreshoff,  of  the  Nichols  Chemical 
Oomjmny,  Charles  V.  Chapin,  of  the  Provi- 
dence  board  of  health,  John  C.  Hdnlen,  of  the 
Pederal  Dyestuffs  Corporation  and  Frank  E. 

PliOFBSSOR  YOK  Grutznbr  has  resigned  as 
director  of  the  Physiological  Institute,  Berlin, 
because  of  adyanced  age. 


Dr.  Balph  E.  Hall,  assistant  professor  of 
inorganic  chemistry  at  the  Iowa  State  College^ 
has  resigned  to  accept  a  position  in  the  geo- 
physical laboratory  of  the  Carnegie  Institution, 
Washington,  D.  C. 

About  a  year  ago  Professor  M.  A.  Bosanoff, 
of  the  Mdlon  Institute,  Uniyersity  of  Pitts- 
burgh, and  Professor  W.  D.  Harkins,  of  the 
Uniyersity  of  Chicago,  exchanged  one  week's 
service.  Dr.  BosanofP  lecturing  on  chemical 
kinetics  at  Chicago  and  Dr.  Harkins  lecturing 
on  the  periodic  law  at  PittsburglL  This  spring 
the  ezdiange  will  be  repeated,  but  extended  in 
time  to  six  weeks.  Dr.  Bosanoff  has  been  in- 
vited to  deliver  at  Chicago  a  full  university 
course  of  lectures  on  stereo-chemistry  and 'a 
briefer  one  on  his  theory  of  chemical  reactions. 
At  the  same  time,  namely,  from  early  in  Apnl 
to  about  May  12,  Dr.  Harkins  will  give  a  full 
graduate  course  of  lectures  on  thermo-chemis- 
try  at  the  Mellon  Institute  and  the  graduate 
school.  University  of  Pittsburgh. 

EEarrison  W.  Carver,  who  has  been  con- 
nected with  the  Carnegie  Library  of  Pitts- 
burgh for  seventeen  years  and  has  been  chief 
librarian  there  since  1908,  has  been  appointed 
director  of  the  library  of  the  American  Engi- 
neering Societies  in  New  York  City.  Mr. 
Carver  has  tendered  his  resignation  in  Pitts- 
burgh and  is  expected  to  b^n  his  new  work 
in  ApriL 

A  THIRD  relief  expedition  will  be  sent  to  the 
Arctic  this  sujnmer  by  the  Ax^erican  Museum 
of  Natural  £[i8tory  .to  bring  home  the  mem- 
bers of  the  Crocker  Land  expedition,  which 
went  north  in  1913.  The  latest  word  of  the 
expedition  came  from  Dr.  Hovey  in  a  letter 
dated  July  10,  1916,  and  was  brought  out  by 
the  Cluette  last  September.  At  that  time  all 
were  well.  The  second  relief  ship,  the  Dan* 
mark,  was  reported  in  Melville  Bay,  150  miles 
southeast  of  Capt  York,  on  August  20,  1916. 
Admiral  Peary  and  others  think  she  probably 
reached  North  Star  Bay  at  least  and  that  the 
explorers  are  on  board.  The  third  vessel  will 
be  sent  to  Etah,  leaving  St.  John's  early  in 
July.  The  committee  hopes  to  obtain  a  New- 
foundland sealer  for  this  purpose  and  to  bring 
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the  Crocker  Land  expedition  back  to  New- 
foundland late  in  August 

Dr.  Simon  FuEXKERy  of  the  Rockefeller  In- 
stituite»  lectured  at  Wellesley  OoUege,  on  March 
9,  on  "  The  Physical  Basis  of  Immunity." 

The  Cutter  lecture  on  preventiye  medicine 
and  hygiene  will  be  given  by  Dr.  Ludwig  Hek- 
toen,  director  of  the  Memorial  Institute  for  In- 
fectious Diseases,  Chicago,  on  April  8,  at  the 
Harvard  Medical  School.  Dr.  Hektoen  will 
discuss  ^'  Poliomyelitis  in  the  Light  of  Bec^iit 
Observations." 

Professor  H.  S.  Jennings,  of  the  Johns  Hop- 
kins University,  is-  delivering  a  series  of  four 
Westbrook  lectures  on  Heredity  and  Evolution 
at  the  Wagner  Institute,  Philadelphia. 

Oraduate  seminars  will  be  offered  in  the 
coming  summer  session  of  the  University  of 
California  by  Professor  E.  C.  Franklin  on 
"Non-Aqueous  Solutions"  and  by  Professor 
J.  H.  Hildebrand  on  "  The  Theory  of  Solubil- 
ity." 

On  March  8  Dr.  Haven  Metcalf ,  of  the  Bu- 
reau of  Plant  Industry,  delivered  an  address 
before  the  department  of  plant  pathology  of 
the  TJniversily  of  Wisconsin  on  "  The  White 
Pine  Blister  Rust:  An  Example  of  the  Im- 
ported Plant  Disease." 

Professor  Frederick  C.  Ferrt,  dean  of  Wil- 
liams College,  gave,  on  March  1,  an  address  on 
'^  Present  Problems  of  Mathematics  Teachers 
in  Secondary  Schools,"  before  the  Mathematics 
Club  of  Yassar  Collie. 

James  Alton  James,  chairman  of  the  board 
of  graduate  studies  and  professor  of  history  at 
Northwestern  University,  delivered  an  illus- 
trated lecture  on  "  The  Conservation  of  His- 
toric Sites  in  Illinois  "  at  a  meeting  of  'the  So- 
ciety of  the  Friends  of  our  Native  Landscape 
on  the  evening  of  March  20,  at  Fullerton  Hall, 
Art  Institute,  Chicago. 

Professor  Bobert  F.  Orioos,  of  the  Ohio 
State  University,  lectured  on  March  17  before 
the  University  Club  of  Chicago  on  "The 
Valley  of  the  Ten  Thousand  Smokes." 

The  fifth  annual  conference  of  the  American 
Association  of  Agricultural  Editors  will  be 
held  at  Cornell  University  on  Thursday  and 


Friday,  June  28  and  29.  This  association  is 
made  up  of  the  editors  of  the  agricultural  col- 
leges and  experiment  stations,  and  meets  an- 
nually to  exchange  ideas.  Among  the  institu- 
tions represented  are  the  state  universities  of 
Ohio,  Wisconsin,  Illinois,  West  Virginia,  Ken- 
tucky, Tennessee^  Missouri,  North  Dakota, 
South  Dakota,  Mississippi  and  Minnesota;  the 
state  agricultural  colleges  of  Iowa,  Massachu- 
setts, Maryland,  Michigan,  Georgia,  Okla- 
homa and  Kansas;  Clemson  College  and  Pur- 
due and  Cornell  universities. 

During  the  year  1916-17  the  graduate 
courses  in  chemistiy  at  the  Johns  Hopkins 
University  have  included  a  series  of  lectures 
on  selected  topics  by  chemists  from  other  in- 
stitutions. The  subjects  chosen  have  been  gen- 
erally of  a  physical-chemical  nature.  Those 
who  have  thus  far  participated  in  these  lec- 
tures are:  Professor  Gilbert  N.  Lewis^  of  the 
University  of  California,  who  gave  three  lec- 
tures on  the  subject  of  free  energy;  Professor 
Harry  N.  Holmes,  of  Oberlin  College,  whose 
subject  was  the  formation  of  crystals  in  gels; 
Dr.  Irving  Langmuir,  of  the  General  Electric 
Company,  the  structure  of  liquids  and  solids; 
Dr.  Walter  A.  Patrick,  of  Syracuse  University, 
who  gave  five  lectures  on  colloidal  chemistry. 

The  Morison  lectures  before  the  Boyal  Col- 
lege of  Physicians  of  Edinburgh  were  delivered 
on  March  6  and  9  by  Dr.  Edwin  Bramwell,  the 
subject  being  The  Neurology  of  the  War.  The 
first  lecture  dealt  with  gunshot  wounds  of  the 
peripheral  nerves,  and  the  second  with  shell 
shock  and  some  effects  of  head  injuries. 

The  Huxley  lecture  at  the  University  of  Bir- 
mingham is  to  be  delivered  by  Professor 
D'Arcy  W.  Thompson,  whose  subject  is 
"  ShelW^ 

The  death  is  announced  at  seventy-four 
years  of  age  of  Professor  J.  Q.  Darboux,  per- 
manent secretary  of  the  Paris  Academy  of  Sci- 
ences and  professor  of  mathematics  at  the 
Sorbonne. 

R  H  TiDDEMAN,  from  1864  to  1902  geologist 
of  the  British  Geological  Survey,  died  on  Feb- 
ruary 11,  at  the  age  of  seventy-five  years. 
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Gborqs  Masssb,  for  many  years  head  of  the 
cryptogamic  department  of  the  Herbarium  of 
the  Kew  Gardens,  distinguished  for  his  work 
in  mycology,  died  on  Februaiy  17,  at  the  age 
of  sizty-seren  years. 

M.  JuLBS  GouRMONT,  profossor  of  hygiene  at 
Lyons,  died  on  February  24. 

W.  H.  H.  Jbssop,  a  well-known  English 
ophthalmic  surgeon,  died  on  February  16,  at 
the  age  of  sizt^-f our  years. 

The  death  is  announced  of  G.  Paladino,  pro- 
fessor of  histology  and  general  physiology  at 
the  TTniTersity  of  Naples,  senator  of  the  realm, 
president  of  yarious  scientific  societies  and 
member  of  numerous  others  in  yarious  coun- 
tries, aged  seventy-fiye  years. 

It  is  planned  to  dedicate  the  completed  lab- 
oratory building  and  plant  houses  of  the  Brook- 
lyn Botanic  Gkrden  on  April  19-21.  There 
win  be  formal  exercises,  followed  by  a  recep- 
tion, on  Thursday  eyening,  April  19.  Ses- 
sions for  the  reading  of  scientific  papers  will 
be  held  on  Friday  morning  and  afternoon,  and 
on  Saturday  morning.  On  Friday  eyening 
there  will  be  a  popular  scientific  program  in 
the  lecture  hall,  and  on  Saturday  afternoon  a 
conference  for  teachers  to  consider  how  the 
Botanic  (harden  may  become  most  useful  to 
the  public  and  priyate  schools  of  the  city.  The 
public  is  cordially  inyited  to  the  sessions  on 
Friday  and  on  Saturday  morning. 

Professor  R  Tripier,  formerly  of  the  TTni- 
Tersity of  Lyons,  has  bequeathed  to  the  uni- 
versity the  sum  of  $40,000,  the  income  of 
which  is  to  be  used  to  encourage  works  on 
operatiye  medicine  and  pathologic  anatomy. 
He  also  left  a  similar  sum  to  the  city  of  Lyons 
for  the  purchase  eyery  fifth  year  of  some  work 
of  art 

A  BHiL  has  been  introduced  in  the  Minnesota 
legislature  requiring  the  board  of  regents  to 
terminate  the  arrangement  between  the  TTni- 
Tersity of  Minnesota  and  the  Mayo  foundation. 

According  to  the  British  Medical  Journal 
the  ci^  of  Paris  has  adopted  the  policy  of 
erecting  in  the  garden  of  its  hospitals  huts  for 
men  discharged  from  the  army  suffering  from 
tuberculosis.     Some  660  beds  haye   already 


been  proyided  in  this  way,  and  huts  for  1,500 
more  are  being  put  up  as  fast  as  the  scarcity 
of  labor  permits.  A  sum  of  £200,000  has  been 
yoted  for  construction,  and  the  expense  of 
maintenance  is  estimated  at  £120,000  a  year. 

The  German  Congress  of  Litemal  Medicine 
will  be  held  in  April,  1917,  under  the  chair- 
manship of  Professor  Minkowski.  The  most 
important  subjects  for  discussion  will  be:  (1) 
Nutrition  during  the  war,  by  M.  Rubner 
(Berlin)  and  F.  yon  Miiller  (Munich),  (2) 
Constitutional  diseases,  by  F.  Kraus  (Berlin) 
and  A.  Steyrer  (Linsbruck),  (3)  The  rare 
infectious  diseases  of  the  war.  War  experi- 
ences in  the  field  of  internal  medicine  will 
also  be  discussed. 

SsyERAL  research  fellowships  in  the  depart- 
ment of  preyentiye  medicine  and  hygiene  at 
Haryard  TTniyersity  are  ayailable  for  the 
scientific  inyestigation  of  food  poisoning.  The 
work  may  at  the  same  time  be  credited  towards 
the  doctor  of  public  health  degree.  Candidates 
should  apply  to  Dr.  M.  J.  Bosenau,  Haryard 
Medical  School,  Boston,  Mass. 

Last  year  Dr.  Charles  Mclntire  resigned  the 
secretaryship  of  the  American  Academy  of 
Medicine  after  twenty-fiye  years  of  seryioe. 
Li  appreciatiye  commemoration  the  American 
Academy  of  Medicine  decided  to  raise  a  fund, 
the  income  of  which  should  be  expended  in  ac- 
cordance with  Dr.  Mclntire's  suggestions.  As 
a  consequence  the  academy  now  announces  two 
prize  offers,  the  prizes  to  be  awarded  at  the  an- 
nual meetings  for  1918  and  1921,  respectiyely. 
The  subject  for  1918  is  ''  The  Principles  Goy- 
eming  the  Physician's  Compensation  in  the 
Yarious  Forms  of  Social  Lisurance."  The 
members  of  the  committee  to  decide  the  rela- 
tiye  yalue  of  the  essays  awarding  this  prize  are : 
Dr.  John  L.  Hefiron,  dean  of  the  College  of 
Medicine,  Syracuse  TTniyersity;  Dr.  Beuben 
Peterson,  professor  of  obstetrics  and  diseases 
of  women,  TTniyersity  of  Michigan,  and  Dr. 
John  Staige  Dayis,  professor  of  pediatrics  and 
practise  of  medicine,  TTniyersity  of  Virginia. 
The  subject  for  1921  is  '^What  Effect  Has 
Child  Labor  on  the  Growth  of  the  Bodyf 
The  members  of  the  committee  to  award  this 
prize  are:  Dr.  Thomas  S.  Arbuthnot,  dean  of 
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the  medical  school  of  the  TTmyeraity  of  Pitto- 
biirgh;  Dr.  Winfield  Scott  Hall,  profeasor  of 
physiology,  Northwestern  XJniyersity,  and  Dr. 
James  0.  Wilson,  emeritus  professor  of  the 
practise  of  medicine  and  of  clinical  medicine^ 
JefPerson  Medical  OoUega 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

"  GiLMAK  Hall  ^  has  been  decided  upon  as 
the  name  of  the  first  unit,  now  being  built  at 
a  cost  of  $220,000,  of  the  future  group  of  per- 
manent buildings  for  chemistry  at  the  Uni- 
versity of  Califomia.  This  name  was  chosen 
by  the  regents  in  honor  of  Daniel  Coit  Oilman, 
president  of  the  University  of  Oalifomia  from 
1872  to  1875,  to  whose  initiative  was  due  the 
organization  of  the  college  of  chemistry  of  the 
university,  and  who  in  his  later  career  as 
president  of  Johns  Hopkins  University  did 
such  notable  service  to  the  development  of 
opportunities  in  the  American  universities  for 
training  for  scientific  research. 

OoucHSR  College  has  announced  the  com- 
pletion of  a  ^  Supplemental  Endowment 
Fund  "  of  $1,000,000,  one  fourth  of  which  was 
conditionally  siibscribed  by  the  General  Edu- 
cation Board.  Nearly  half  of  the  entire 
amount  has  already  been  paid  in. 

A  BILL  introduced  into  the  Illinois  legisla- 
ture proposes  expenditures  for  the  medical  de- 
partment of  the  University  of  Hlinois  amount- 
ing to  $2,000,000  during  the  next  decade. 

Mrs.  Alexander  F.  Morrison,  formerly 
president  of  the  National  Association  of  Ool- 
legiate  Alumnn,  has  given  $1,600  to  the  Uni- 
versity of  Califomia  for  the  purchase  of  an 
ophthalmological  library  of  486  volumes  for 
the  University  of  Oalifomia  medical  school. 

Mrs.  Hoscoe  R.  Bell,  of  Brooklyn,  has 
g^iven  the  valuable  library  on  comparative 
and  veterinary  medicine  belonging  to  the  late 
Professor  Roscoe  E.  Bell,  to  the  Alexandre 
Liautard  Library  of  New  York  University. 

Dr.  Ellsworth  HuNnNOTON,  who  resigned 
from  Yale  University  several  years  ago  to  de- 
vote his  entire  time  to  research  work,  will  be- 
come officially  connected  with  the  university 
again  next  year  as  a  research  associate  in 


geography.  Dr.  Huntin^rton  will  make  his 
headquarters  in  New  Haven  and  will  give 
every  year  a  course  of  lectures  on  his  inves- 
tigations, which  cover  a  broad  field  that  has 
to  do  particularly  with  the  effect  of  climatic 
changes  on  the  course  of  civilisation. 

There  has  been  appointed  at  the  Massa- 
chusetts Institute  of  Technology  a  committee 
of  the  faculty  to  consider  ways  of  improving 
the  methods  of  instruction  and  Dr.  Charles  R. 
Mann  has  been  called  to  the  institute  to  be 
chairman  of  the  committee.  Dr.  Mann  is  ixro* 
f  essor  of  physics  in  the  University  of  Chicago, 
but  for  the  past  two  years  has  been  on  leave 
of  absence  to  make  a  report  on  engineering 
education  under  the  auspices  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching, 


DISCUSSION  AND  CORRESPONDENCE 

MORS  "  MOTTLE-LEAP  »*  DISCUSSION 

In  a  recent  paper  Briggs^  Jensen  and  Mc- 
Lane^  discuss  the  situation  with  reerard  to 
^mottle-leaf"  in  citrus  trees  based  on  cer- 
tain observations  which  they  have  made  on 
orchards  located  in  southern  Califomia.  The 
undersigned  has  read  their  statement  with  the 
greatest  interest  and  desires  in  the  friendly 
spirit  of  a  scientific  colleague  to  make  some 
comments  thereon  by  way  of  broadening  the 
discussion. 

1.  In  reviewing  the  causes  which  have  been 
given  in  the  past  for  the  production  of 
'^  mottle-leaf "  conditions,  the  authors  above 
named  mention  the  theories  of  Smith  and 
Smith'  and  of  Thomas*  but  say  nothing  of 
that  promulgated  in  1914  by  the  imdersigned* 
which  still  seems  to  me  to  be  the  most  definite 
and  reasonable  hypothesis  for  explaining  the 
conditions  in  question  in  citrus  trees. 

2.  Briggs,  Jensen  and  McLane  have  pointed 
out  that  about  half  of  the  ^*  mottling  "  is  asso- 
ciated with  soil  conditions  in  which  humus  is 

1  Jowr.  Agr.  Bes.,  YoL  6,  No.  19,  p.  721,  Angnsty 
1916. 

t  Calif.  Agr.  Expt.  Sta.  BuU.,  No.  218,  pp.  1139- 
1911. 

a  Calif.  Agr.  Expi.  Sta.  Cire.,  85, 1913. 

*  Bounce,  N.  S.,  Vol.  39,  No.  1011,  p.  728,  May, 
1914. 
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deficient,  but  this,  it  seems  to  me,  gives  no 
justification  for  the  following  statement^  which 
I  quote  from  their  paper : 

An  impartial  statistieal  study  of  the  data  from 
the  individual  orange  groTss  shows  that  approxi- 
mately one  half  the  mottling  can  he  aocovmted^ 
for  hj  the  low  humus  content  of  the  soil. 

3.  That  all  or  nearly  all  citrus  soils  in 
southern  California  are  deficient  in  organic 
matter  has  long  been  known.  But  to  state  that 
half  of  the  mottling  ''can  be  accounted  for" 
by  deficiencies  of  the  soil  in  humus  when  the 
other  half  of  the  mottling  is  not  at  all  ac- 
counted for  seems  to  me  to  be  an  unusual  pro- 
cedure. 

4.  Moreorer,  the  method  employed  by 
Briggs,  Jensen  and  McLane  for  determining 
liumus,  upon  which  much  of  their  discussion 
depends,  has  already  been  pointed  out  by 
Gortner*  to  be  insecure  if  not  entirely  inaccu- 
rate. In  the  writer's  laboratory  it  has  also 
been  found  that  intensity  of  color  is  no  crite- 
Tion  of  the  amount  of  humus.  Moreover,  no 
one  has  yet  proved,  and  there  is  no  justification 
for  believing  that  the  hiunus  portion  of  the 
soil  oiganic  matter,  as  determined  by  any  of 
the  arbitrary  methods  in  vogue^  is  of  any 
greater  value  to  plants  or  to  soils  than  the  rest 
of  the  soil  organic  matter. 

5.  That  as  the  paper  under  discussion  points 
out  the  total  nitrogen  content  of  soils  is  not 
related  to  the  amount  of  mottling  should  be 
no  cause  for  surprise  since  it  is  the  amount  of 
^  available "  nitrogen  as  the  writer  has  on 
many  occasions  pointed  out  rather  than  the 
amount  of  total  nitrogen  that  should  reason* 
a1)ly  be  assumed  to  afiFect  plant  growth.  This 
is  especially  true  under  arid  soil  conditions,  in 
which,  moreover,  the  term  ''available"  pos- 
sesses more  than  the  usual  significanca 

6.  It  seems  to  the  writer  that  we  need  a 
tlieory  or  theories  on  some  definite  and  specific 
cause  of  "  mottle-leaf  "  in  citrus  trees  and  not 
a  description  of  some  general  condition  like  a 
deficiency  of  organic  matter  which  can  affect 
soils  in  many  different  ways,  not  always  in  the 

B  Italics  mine. 

«  "Soil  Seienee,''  VoL  2,  No.  6,  p.  3W,  Novem- 
ber, 1916. 


same  direction,  and  which  besides  is  uni- 
versally recognized  to  constitute  the  most  un- 
desirable feature  of  arid  soils. 

7.  As  Briggs,  Jensen  and  McLane  point  out, 
however,  something  which  affects  chlorophyll 
formation  in  the  leaves  of  the  citrus  tree  is 
responsible  for  the  trouble.  That  factor,  in 
my  opinion,  is  a  lack  of  usable  nitrogen,  and 
in  view  of  the  peculiar  mineral  conditions  of 
our  soils,  it  may  in  many  instances  also  be  due 
to  a  lack  of  usable  iron. 

8.  The  writer  does  not  wish  to  be  understood 
as  denying  the  effectiveness  of  a  lack  or  of  a 
sufficiency  of  organic  matter  in  the  produc- 
tion or  eradication,  respectively,  of  mottle-leaf 
in  citrus  trees.  He  does  desire,  however,  to 
deny  that  there  is  anything  specific  about  the 
organic  matter  factor,  since  it  can  affect 
plants  in  one  of  so  many  different  ways;  that 
the  portion  of  the  soil  organic  matter  known 
as  humus  is  any  criterion  as  to  the  activity 
and  value  of  the  soil  organic  matter;  that  tbe 
"mottling  of  orange  trees  has  been  definitely 
correlated  with  the  low  humus  content  of  the 
soil  per  se;  and  that  soluble  organic  matter 
placed  in  the  zone  of  the  feeding  roots  prom- 
ises any  better  for  the  eradication  of  "  mottle- 
leaf''  than  the  practise  of  green  manuring 
which,  to  put  it  mildly,  has  thus  far  fallen  far 
short  of  the  expectations  originally  entertained 
for  it. 

9.  As  I  have  pointed  out  in  the  papers  above 
cited,  we  shall  probably  be  compelled  not  only 
to  supply  sufficient  available  nitrogen  to  eradi- 
cate the  physiological  troubles  of  our  citrus 
and  other  crops,  but  we  shall  have  to  make  it 
usable  by  some  method  of  soil  protection 
which  will  make  it  possible  for  roots  of  plants 
to  make  use  of  the  surface  soiL  The  most 
promising  method  of  soil  protection  now  seems 
to  be  complete  straw  mulching. 

Ohas.  B.  Lipman 

SOUiS  BlSXABOH  Labokatobt, 
TJnivzbsitt  of  Califobnia 

LORD  LISTBR  ON  THE  VALUE  OF  VIVISECTION 

To  the  Editor  of  Soiengb:  The  enclosed 
rough  draft  of  a  letter  to  "  Dr.  Keen  "  (as  the 
envelope  was  endorsed)  was  found  among  the 
late  Lord  Lister's  papers  by  his  nephew  and 
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biographer.  Sir  Riclmiaii  J.  Godlee  and  is  pub- 
lished by  his  consent 

W.  W.  Keen 

My  dear  Sir:  1  am  grieved  to  learn  that  there 
flhonld  be  even  a  remote  chance  of  the  Legislature 
of  any  state  in  the  Union  passing  a  bill  for  regu- 
lating experiments  upon  animals. 

It  is  only  comparatively  recently  in  the  world's 
history  that  the  gross  darkness  of  empiricism  has 
given  place  to  more  and  more  seientiiic  praotisOi 
and  this  result  has  been  mainly  due  to  experiments 
upon  living  animals.  It  was  to  these  that  Harvey 
was  in  large  measure  indebted  for  the  fundamental 
discovery  of  the  circulation  of  the  blood,  and  the 
great  American  triumph  of  General  Anesthesia 
was  greatly  promoted  by  them.  Advancing  knowl- 
edge has  shown  more  and  more  that  the  bodies  of 
the  lower  animals  are  essentially  similar  to  our  own 
in  their  intimate  structure  and  functions;  so  that 
lessons  leamt  from  them  may  be  applied  to  human 
pathology  and  treatment.  If  we  neglect  to  avail 
ourselves  of  this  means  of  acquiring  increased  ae^ 
quaintance  with  the  working  of  that  marvelously 
complex  machinci  the  animal  body,  we  must  either 
be  content  to  remain  at  an  absolute  standstill  or 
return  to  the  fearful  haphazard  ways  of  testing 
new  remedies  upon  human  patients  in  the  first  in- 
stance which  prevailed  in  the  dark  ages. 

Never  was  there  a  time  when  the  advantages  that 
may  accrue  to  man  from  investigations  on  the 
lower  animals  were  more  conspicuous  than  now. 
The  enormous  advances  that  have  been  made  in  our 
knowledge  of  the  nature  and  treatment  of  disease 
of  late  years  have  been  essentially  due  to  work  of 
this  kind. 

The  importance  of  such  investigations  was  fully 
recognized  by  the  commissioners  on  whose  report 
the  act  of  Parliament  regulating  experiments  on 
animalB  in  this  country  was  passed,  their  object  in 
recommending  legislation  being  only  to  prevent 
possible  abuse. 

In  reality,  as  one  of  the  conunissioners,  the  late 
Mr.  Erichsen,  informed  me,  no  single  instance  of 
such  abuse  having  occurred  in  the  British  Islands 
had  been  brought  before  them  at  the  time  when  I 
gave  my  evidmce  and  that  was  toward  the  close  of 
their  sittings. 

Yet  in  obedience  to  a  popular  outcry,  the  gov- 
ernment of  the  day  passed  an  act  which  went 
much  further  than  the  recommendation  of  the 
commissioners.  They  had  advised  that  the  opera- 
tion of  the  law  should  be  restricted  to  experiments 
upon  warm-blooded  animals;   but  when  this  bill 


was  considered  in  the  House  of  Commons,  a  mem- 
ber who  was  greatly  respected  as  a  politician,  but 
entirely  ignorant  of  the  subject  matter,  suggested 
that  *^  Vertebrate"  should  be  substituted  for 
"warm  blooded"  and  this  amendment  was  ae- 
cepted  by  a  majority  as  ignorant  as  himself. 

The  result  is  that,  incredible  as  it  may  seem,  any 
one  would  now  be  liable  to  criminal  prosecution  in 
this  countiy  who  should  observe  the  circulation  of 
the  blood  in  a  frog's  foot  under  the  microscope 
srithout  having  obtained  a  license  for  the  experi- 
ment and  unless  he  performed  it  in  a  special]^ 
licensed  place. 

It  can  readily  be  understood  that  such  restrie- 
tions  must  seriously  interfere  with  legitimate  re- 
searches. 

Indeed  for  the  private  practitioner  they  are  al- 
most prohibitive;  and  no  one  can  tell  how  much 
valuable  work  is  thus  prevented. 

My  own  first  investigations  of  any  importance 
were  a  study  of  the  process  of  inflammation  in  the 
transparent  web  of  the  frog's  foot.  The  experi- 
ments were  very  numerous,  and  were  performed  at 
all  hours  of  the  day  at  my  own  house.  I  was  then 
a  young  unknown  practitioner;  and  if  the  present 
law  had  been  in  existence  it  might  have  been  diffi- 
cult for  me  to  obtain  the  requisite  licenses;  even 
if  I  had  got  them  it  would  have  been  impossible 
for  me  to  have  gone  to  a  public  laboratory  to  work. 
Tet  without  these  early  researches  which  the  exist- 
ing law  would  have  prevented  I  could  not  have 
found  my  way  among  the  perplexing  difkulties 
which  beset  me  in  developing  the  antiseptic  ^^stem 
of  treatment  in  surgery. 

In  the  course  of  my  antiseptic  work,  at  a  later 
period,  I  frequently  had  recourse  to  eaperiments  on 
animals.  One  of  these  occurs  to  me  which  yielded 
particularly  valuable  results,  but  which  I  certainly 
should  not  have  done  if  the  present  law  had  been  in 
force.  It  had  reference  to  the  behavior  of  a  thread 
composed  of  animal  tissue  applied  antisepticallj 
for  tying  an  arterial  trunk.  I  had  prepared  a  lig- 
ature of  such  material  at  a  house  where  I  was 
spending  a  few  days  at  a  distance  from  home,  and 
it  occurred  to  me  to  test  it  upon  the  carotid  artery 
of  a  calf.  Acting  on  the  spur  of  the  moment,  I 
procured  the  needful  animal  at  a  neighboring 
market;  a  lay  friend  gave  chloroform,  and  another 
assisted  at  the  operation.  Four  weeks  later  the 
calf  was  killed  and  its  neck  was  sent  to  me.  On 
my  dissecting  it,  the  beautiful  truth  was  revealed 
that  the  dead  material  of  the  thread,  instead  of 
being  thrown  ofP  by  suppuration,  had  been  re- 
placed under  the  new  aseptic  conditions  by  a  firm 
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ring  of  living  fibrous  tiflsoe,  the  old  dangers  of 
soeh  an  operation  being  eompletelj  obviated. 

I  have  referred  thus  to  my  personal  ezperienee 
because  asked  to  do  so,  and  these  examples  are 
perhaps  snifieient  to  iUostrate  the  impediments 
which  the  existing  law  places  in  the  waj  of  re- 
search by  medical  men  engaged  in  praetisoy  whose 
ideasy  if  developedi  would  often  be  the  most  fruit- 
ful in  beneficent  results. 

But  even  those  who  are  specialists  in  physiology 
or  pathology,  and  have  already  access  to  research 
work  seriously  hampered  by  the  necessity  of  apply- 
ing for  licenses  for  all  investigations,  and  the  diffi- 
culty and  delay  often  encountered  in  obtaining 
them. 

Our  law  on  this  subject  should  never  have  been 
passed,  and  ought  to  be  repealed.  It  serves  no 
good  purpose,  and  interferes  seriously  with  in- 
quiries which  are  of  paramount  importance  to  man- 
kind.   Believe  me,  sincerely  yours.  Lisna 


QUOTATIONS 

8CIBNCB  AND   THB  QBRlfAN   CIVIL   SBRVICB* 

•Thb  committee  of  the  Institution  of  Oerman 
Engineers  urges  that  steps  should  be  taken  by 
modification  of  the  law  in  the  Confederated 
States,  and  particularly  in  Prussia,  by  remov- 
ing the  obstructions  of  the  law  of  1906  con- 
cerning eligibility  for  the  higher  posts  in  the 
civil  service  so  as  to  make  it  possible  that  not 
only  lawyers,  but  also  graduates  of  the  tech- 
nical high  schools  should  be  able  to  take  up 
careers  in  the  higher  civil  service. 

Already  before  the  war,  after  exhaustive  dis- 
cussions extending  over  many  years,  the  de- 
mand had  been  expressed  that  candidates  for 
the  higher  posts  in  the  civil  service  should  be 
givea  a  scientific  academic  training,  so  as  to 
enable  them  to  have  a  full  understanding  of 
the  conditions  of  public  life  upon  which  in- 
dustrial questions  and  the  requirements  of 
trade  and  commerce  exert  a  preponderating 
influence  at  the  present  day.  The  war  has  con- 
fronted the  state  with  an  unexpected  number 
of  new  problems  that  have  caused  it  to  call  into 

1  Translation  in  the  London  Times  Educational 
Supplement  of  a  letter  in  favor  of  the  opening  of 
the  German  civil  service  to  men  of  scientillo  train- 
ing which  has  been  addressed  to  Herr  von  Beth- 
mann  HoUweg  by  the  Institution  of  Gtorman  Engi- 
neers. 


its  service  the  intellect  of  the  most  diverse 
professions.  This  extension  of  admission  to 
the  higher  careers  in  the  civil  service  that  has 
been  introduced  under  the  pressure  of  the  cir- 
cumstances of  the  time  must  be  extended,  the 
barriers  that  still  exist  in  this  respect  must  be 
removed,  if  it  is  to  be  possible  to  ensure  the  full 
development  of  the  economic  forces  of  the 
country  after  the  war.  It  has  now  become  an 
imperative  necessity  that  the  demand  that  has 
been  expressed  for  many  years  by  the  Institu- 
tion of  (German  Engineers  should  be  fulfilled, 
and  that  university  graduates,  particularly  of 
the  technical  high  schools^  should  be  admitted 
to  the  higher  grades  of  the  civil  service^  so  as  to 
place  the  selection  for  this  career  on  a  broader 
basis. 

Already  ten  years  ago,  on  the  occasion  of  the 
discussions  in  the  Prussian  Diet  on  the  gov- 
ernment proposals  concerning  the  change  of 
the  course  of  study  for  law  (1008),  and  later, 
after  their  rejection,  in  the  discussions  on  the 
law  concerning  eligibility  for  careers  in  the 
higher  civil  service  (1906),  the  government  ad- 
mitted readily  that  the  training  of  the  higher 
dvil  service  officials  did  not  correspond  with 
the  requirements  of  the  day.  The  removal  of 
this  defect  was  unsuccessfully  attempted  at 
that  time  by  a  proposed  reform  of  the  academic 
curriculum,  and  is  supposed  now  to  have  been 
achieved  by  means  of  the  law  of  1906  by  meas- 
ures that  only  take  effect  subsequent  to  the 
academic  study.  Later  experience  has  shown 
that  the  method  that  has  been  adopted  is 
hardly  likely  to  be  able  to  impart  to  the  coming 
generation  of  state  officials  a  special  under- 
standing of  the  economic  processes  that  govern 
life  in  our  days.  The  training  of  the  majority 
of  higher-grade  officials  in  the  civil  service  and 
communal  bodies  that  has  become  customary 
and  has  been  determined  by  the  law  consists  in 
a  secondary  school  education  that  has  a  par- 
ticular bias  towards  the  humanities,  and  a 
short  imiversity  course  which  is  almost  exclu- 
sively composed  of  legal  subjects. 

The  course  of  study  laid  down  for  the  law- 
yers is  at  the  same  time,  and  without  change^ 
also  the  course  of  study  for  the  officials  of  the 
civil  service.    This  rigid  connection  of  prof es- 
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sionsy  that  must  be  admitted  to  be  very  differ- 
ent in  their  practise,  is  unique  in  the  whole 
educational  system  of  Germany.  It  constitutes 
an  inherent  contradiction,  and  has  gradually 
become  an  unsurmountable  obstacle  which  will 
in  all  probability  wreck  the  system  that  was  to 
be  built  on  the  foundation  of  the  law  of  1906. 
The  system  of  training  that  has  been  described 
above  has  created  the  peculiar  situation  that 
all  young  people  who  have  a  leaning  towards 
any  one  of  the  numerous  branches  of  the  ciyil 
service,  whether  by  family  tradition,  ideals,  or 
special  capacity,  are  forced,  even  against  their 
inclination  for  science,  to  devote  themselves 
completely  to  a  legal  training  in  order  to  pass 
the  first  law  examination,  as  this  provides 
practically  the  first  documentary  evidence  ob- 
tainable for  admission  to  a  civil  service  career 
in  the  empire,  the  states,  the  communities,  and 
many  other  posts.  This  route  is  closed  to  the 
graduates  of  other  faculties — ^for  instance,  of 
all  tke  experimental  sciences — by  the  provis- 
ions of  the  above-mentioned  Prussian  law  and 
of  similar  laws  in  the  other  German  states,  as 
well  as  by  the  custom  that  is  developing  in  con- 
sequence of  this  law  of  appointing  lawyers  for 
administrative  work. 

In  consequence  of  the  preponderating  influ- 
ence that  technical  questions  and  the  require- 
ments of  industry  have  to-day  on  all  branches 
of  public  life  and  the  increasing  participation 
of  the  provinces,  communities  and  towns  in 
technical  and  scientific  enterprises,  civil  serv- 
ants are  called  upon  to  deal  with  problems  the 
expert  solution  of  which  calls  for  just  the  type 
of  mental  equipment  that  is  provided  by  the 
technical  high  schools.  The  greater  part  of 
the  education  at  these  institutes  is  not  based 
on  retrospection  and  definition,  but  is  directed 
forwards  and  designed  with  a  view  to  produc- 
tive activity.  An  education  among  such  sur- 
roundings must  give  at  least  as  good  a  train- 
ing for  a  civil  service  career  as  an  education 
the  principal  aim  of  which  is  to  classic  the 
particular  requirements  of  life  according  to 
legal  conceptions.  The  knowledge  of  law  and 
administration  that  is  required  by  civil  serv- 
ants can  be  acquired  to-day  in  every  technical 
high  school 


SCIENTIFIC  BOOKS 
The  Measurement  of  Intelligence.    By  Lewis 

M.  Terman.    Houghton,  Mifflin  Co.,  New 

York.    1916.    Pp.  862. 

In  the  past  few  years  the  practise  of  what 
is  termed  '' clinical  psychology"  has  tended 
to  outrun  itself,  in  the  sense  that  measure- 
ments of  intellect  have  been  demanded  in  all 
quarters,  while  methods  were  still  tentative. 
Binet  conceived  the  idea  of  measuring  mental 
development  by  age  levels,  but  he  died  before 
he  could  perfect  his  work.  Binef  s  tests  were 
not  valid  above  the  twelve-year  level  of  intelli- 
gence. The  tests  which  he  ofPered  above  thia 
level  were  almost  universally  discarded  by  din* 
ical  workers,  as  failing  in  their  purpose.  An* 
other  difficulty  with  the  original  scale  lay  in 
the  fact  that  directions  for  giving  the  tests 
were  not  standardized.  Inasmuch  as  the  direc* 
tions  in  giving  a  test  constitute  a  very  im- 
portant part  of  the  test  itself,  this  seriously 
impaired  the  scientific  value  of  the  results  6b* 
tained  in  testing.  Moreover,  in  the  original 
system  no  means  was  inrovided  for  comparing 
the  intellectual  quality  of  a  young  child  with 
that  of  an  older  child.  Obviously,  for  ex* 
ample,  a  retardation  of  one  year  in  a  child 
three  years  of  age  has  a  difPerent  meaning  for 
diagnosis  and  prognosis  than  has  a  xetarda* 
tion  of  one  year  in  a  child  twelve  years  of  age. 
Stem  had  suggested  the  use  of  a  relative  meas- 
ure of  mentality,  f.  e.^  the  quotient  obtained 
by  dividing  ''  mental  age  "  by  actual  age,  but 
this  method  never  came  into  general  use  in 
America  in  connection  with  the  original  sys- 
tem. It  is  true,  also,  as  Thomdike,  Brigham 
and  others  have  shown,  that  there  were  dis- 
crepancies between  certain  of  the  age  levels 
as  determined  by  Binet>  and  the  "true"  age 
leveLs.  These  discrepancies  were  due,  no  doubt, 
to  the  fact  that  Binet  had  not  been  able  to 
standardize  his  tests  on  a  sufficient  number  of 
subjects. 

Gbddard,  Euhlmann  and  other  American 
elaborators  of  Binet  did  not  advance  much  be- 
yond the  first  work  in  these  particulars.  More 
recently  Yerkes,  Bridges  and  Hardwick  in 
their  i>oint  scale  have  eliminated  many  of  the 
original  crudities,   and  in  their  mental  oo- 
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efficient  have  proposed  a  relative  measure  of 
intelligeiice. 

The  present  volume  embodies  the  results  of 
loner  and  patient  labor  in  overcoming  and  cor- 
recting the  imperfections  in  the  original 
Binet-Simon  scale.  Standardized  tests  are 
provided  through  average  adult  and  superior 
adult  levels,  making  the  scale  valid  for  the 
detection  of  ^borderline  cases."  Standard- 
ized directions  (admirably  simple  and  nat- 
ural) are  given  for  every  test.  The  method 
of  scoring  has  been  refined,  so  that  the  indi- 
vidual's mental  status  is  determined  by 
months,  and  the  Intelligenoe  Quotient  becomes 
the  measure  of  ability.  This  is  obtained  by 
dividing  the  ^  mental  age  "  by  the  actual  age. 
One  would  predict  that  this  Intelligence  Quo- 
tient (I.  Q.)  will  be  made  the  subject  of  much 
discussion  and  investigation  during  the  next 
few  years. 

Six  tests  are  provided  for  each  year  up 
through  ten  years,  instead  of  four  or  five,  as 
in  the  Gknldard  Revision,  which  has  been  most 
widely  used  in  this  country.  The  Stanford 
Revision,  as  the  author  modestly  chooses  to 
designate  his  work,  is  by  no  means  a  mere  re- 
arrangement of  the  old,  familiar  tests.  The 
new  scale  is  rich  in  original  contributions, 
such  as  the  vocabulary  test,  and  the  baU-in- 
the-field  test.  For  these  many  cleverly  con- 
ceived tests  Terman  gives  much  credit  to  his 
collaborators. 

The  time  devoted  to  an  examination  accord- 
ing to  the  Stanford  Revision  is  considerably 
greater  than  in  the  case  of  the  former  revi- 
sions. This  will  be  a  good  thing  from  the 
point  of  view  of  everybody  except  adminis- 
trative officers.  The  number  of  psychological 
examinations  now  expected  daily  of  psychol- 
ogists working  in  various  public  capacities,  is 
little  short  of  a  scientific  scandal. 

The  wide  usefulness  into  which  this  volume 
has  already  come  testifies  to  its  timeliness  as  a 
treatise  on  the  subject.  The  book  is  so  written 
and  so  organized  that  it  serves  almost  equally 
well  as  a  text,  as  a  manual,  or  as  a  reference. 
The  first  half  is  taken  up  with  a  discussion  of 
the  technique  and  method  of  measuring  intel- 
ligence, and  with  the  history  of  graded  tests. 
The  subject  is  clearly  and  simply  presented 


in  non-technical  terms.  The  second  half  is 
given  over  to  a  presentation  of  the  revised 
tests  themselves,  with  the  directions  for  giving 
and  the  method  of  scoring  each.  The  neces- 
sary test  material  may  be  purchased  from  the 
publishers  of  the  book. 

It  would  seem  inevitable  that  the  Stanford 
Scale  will,  in  general,  replace  all  revisions  of 
the  Binet-Simon  Measuring  Scale  for  Intelli- 
gence hitherto  in  use  in  clinics  and  in  institu- 
tions, because  it  is  more  scientific  and  more 
complete  than  any  Qther  which  has  been  made 
available.  The  method  of  scoring  by  years  and 
months  of  '^  mental  age,"  however,  may  and 
probably  wiU  prevent  its  adoption  by  those 
psychologists  who  believe  that  the  method  of 
scoring  by  '^points"  is  preferable. 

Lbta  S.  Hollxngwobth 

TXACHXBS  OOLLMXi 

Columbia  UNiyxBerrr 

Telegraphy.  By  T.  E.  Hbrbert.  London  and 
New  York,  Whittaker  and  Co.  Third  Edi- 
tion. 986  pages,  630  illustrations.  Cloth, 
nine  shillings  net. 

This  is  the  third  and  a  thoroughly  revised 
edition  of  an  excellent  handbook  on  British 
telegraphy,  designed  to  meet  the  needs  of  the 
technical  student  and  the  requirements  of  de- 
partmental technical  examinations  of  the  staff. 
The  mathematics  employed  are  quite  ele- 
mentary, so  that  no  difficulties  need  be  appre- 
hended by  the  technical  student  in  this  direc- 
tion. The  telegraphic  apparatus  and  plant 
of  the  British  post-office  system  are  well  de- 
scribed and  explained.  A  strong  feature  of 
recommendation  for  the  book  is  that  it  enters 
at  some  length  into  the  technique  of  the  ap- 
paratus described,  and  gives  practical  direc- 
tions as  to  best  adjustments. 

The  text  is  divided  into  twenty-three  chap- 
ters, respectively  dealing  with  the  following 
topics:  Introduction,  Primary  Cells,  Circuit 
Calculations,  Current  Measurements,  Battery 
Testing,  Resistance  Measurements,  Single- 
current  Systems,  Condensers,  Differential 
Duplex,  Quadruplex,  Wheatstone  Automatic, 
Bridge  Duplex,  ABC  and  Recording  Instru- 
ments, The  Hughes,  The  Baudot,  The  Murray, 
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Central-BatteTy  Systems,  Secondary  CellSy 
Secondary-Cell  Working,  Eepeaters,  Test 
Bozesy  Telograpli  Testing,  Aerial  Lines, 
Underground  Lines. 

As  will  be  seen  from  the  above  list,  the  plan 
of  development  opens  with  the  elementary 
theory  of  the  subject,  and  then  proceeds  with 
detailed  descriptions  of  the  various  types  of 
apparatus  in  most  general  use.  Finally,  the 
circuits  and  lines  are  dealt  with. 

A  number  of  useful  appendices  on  special 
topics  are  inserted  near  the  end  of  the  book. 
The  index  of  subject-matter  has  been  prepared 
with  great  cara 

As  a  practical  telegraphist's  guide,  and  as 
an  elementary  text-book  of  the  principles  of 
wire  tel^Taphy  in  Oreat  Britain,  the  volume 
deserves  high  praise.  A.  E.  Kbnnbllt 


PROCEEDINGS  OF  THE  NATIONAL 
ACADEMY  OF  SCIENCES 

Thb  first  number  of  Volume  8  of  the  Pr<h 
eeedinga  of  the  National  Academy  of  Scieneee 
contains  the  following  articles: 

Inferences  concerning  Auroras:  Elihu 
Thomson,  General  Electric  Company,  West 
I^nn,  Massachusetts.  Auroras  consist  of  ver- 
tical streamers  which,  seen  from  different 
points  of  perspective,  give  the  various  optical 
effects  observed. 

Application  of  the  Laws  of  Action,  Reaction 
and  Interaction  in  Life  Evolution:  Henry 
Fairfield  Osbom,  American  Museum  of  Nat- 
ural History,  New  York  City.  Li  each  or- 
ganism the  phenomena  of  life  represent  the 
action,  reaction  and  interaction  of  four  com- 
plexes of  physico-chemical  energy. 

The  Resistance  of  Metals  under  Pressure: 
P.  W.  Bridgman,  Jefferson  Physical  Labora- 
tory, Harvard  University.  Twenty-two  metals 
are  examined  up  to  12,000  kg. 

The  Rate  of  Discharge  of  Central  Neurones: 
Alexander  Forbes  and  W.  C.  Bappleye,  labo- 
ratory of  physiology,  Harvard  Medical  School. 
The  normal  frequency  of  nerve  impulses  dis- 
charged from  the  ganglion  cells  in  voluntary 
contraction  must  lie  between  300  and  6,000 
per  second. 

A  Physiological  Study  of  NoctUuca,  ioith 


Special  Reference  to  Light  Production,  An^ 
esthesia  and  Specific  OravUy:  Ethel  Browne 
Harvey,  Oomdl  University  Medical  School, 
New  York  City,  and  department  of  marine 
biology,  Carnegie  Institution  of  Washington. 
These  animals  are  able  to  regulate  their  spe- 
cific gravity.  Anesthetics  seem  to  attack  the 
mechanism  of  the  utilization  of  oxygen  in  the 
absence  of  which  light  is  not  produced. 

Physiographic  Subdivision  of  the  United 
States:  Nevin  M.  Fenneman,  d^artment  of 
geology.  University  of  Cincinnati.  The  basis 
of  division  shown  on  the  map  is  physiographic 
or  morphologic.  There  are  twenty-four  major 
divisions,  some  with  six  to  ten  subdivisions. 

On  the  Composition  of  the  Medusa,  Cassir 
opea  Xamachana  and  the  Changes  in  it  after 
Starvation:  S.  Hatai,  Tortugas  Laboratory, 
Carnegie  Listitution  of  Washington. 

Studies  of  the  Magnitudes  in  Star  Clusterg, 
IV,  On  the  Color  of  Stars  in  the  OaLacUe 
Clouds  surrounding  Messier  11:  Harlow 
Shapley,  Mount  Wilson  Solar  Observatory; 
Carnegie  Institution  of  Washington.  The 
frequency  curve  for  colors  shows  great  diver- 
sity of  color  index  and  general  resemblance 
to  the  curve  for  the  brighter  stars  in  the 
neighborhood  of  the  sun.  A  striking  x^^- 
gression  of  color  with  decreasing  brightness 
is  shown. 

The  Color  of  the  Standard  Polar  Stars 
Determined  by  the  Method  of  Exposure^ 
Ratios:  Frederick  H.  Scares,  Mount  Wilson 
Solar  Observatory,  Carnegie  Institution  of 
Washington.  The  colors  of  the  Polar  Stand- 
ards, brighter  than  the  13th  magnitude^  have 
been  determined  to  about  the  same  precision 
as  was  reached  in  the  investigation  of  the 
magnitude  scale,  with  an  expenditure  of  time 
and  labor  perhaps  a  tenth  of  that  in  an  earlier 
investigation. 

Terracing  of  Bajada  Belts:  Charles  Keyes. 
The  feature  of  desert  bajada-terracing,  when 
explained  upon  a  strictly  aqueous  basis,  can 
not  but  lead  to  complete  misinterpretation. 
It  is  far  more  largely  the  result  of  wind- 
action. 

Relation  of  the  Apex  of  Solar  Motion  io 
proper  Motion  and  on  the  Cause  of  the  Differ^ 
ences  of  its  Position  from  Radial  VelociUes 
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and  Proper  Motions:  0.  D.  Perrine,  Obser- 
TEtorio  Nacional  Argentino,  06rdoba. 

Hydrology  of  the  Isthmus  of  Panama: 
Briff.  Oen.  Henry  L.  Abbot,  United  States 
Army,  retired.  Extensive  tables  for  rainfall, 
outflow,  evaporation,  etc.,  are  given  and  dis- 
cussed. 

The  Meteor  System  of  Pons-Winneche's 
Comet:  Charles  P.  Olivier,  Leander  McCor^ 
mick  Observatory,  University  of  Virginia. 
The  elements  of  the  meteor's  orbit  are  deter- 
mined from  more  than  1,000  observations. 

Improvements  in  Calorimetric  Comlmstion, 
and  the  Heai  of  ComJmstion  of  Toluene: 
Theodore  W.  Richards  and  Harold  S.  Davis, 
Wolcott  Gibbs  Memorial  Laboratory,  Har- 
vard University.  The  improvements  are: 
Means  of  effectively  closing  the  bomb  with 
less  risk  to  the  lining  and  cover;  means  of 
burning  volatile  liquids  without  loss;  a  method 
of  automatically  controlling  the  temperature 
of  the  environment;  means  of  evaluating  the 
incompleteness  of  combustion.  The  heat  of 
combustion  of  toulene  is  determined  as  10,165 
calories  (18^)  per  gram. 

The  Mass  of  the  Electric  Carrier  in  Copper, 
Stiver  and  Aluminium:  Richard  0.  Tolman 
and  T.  Dale  Stewart.  A  continuation  of  ex- 
periments on  currents  produced  by  accelera- 
tion in  metals. 

The  Silver  Voltameter  as  an  International 
Standard  for  the  Measurement  of  Electric 
Current:  E.  B.  Rosa  and  G.  W.  Vinal,  U.  S. 
Bureau  of  Standards,  Washington,  D.  0.  A 
smnmary  of  eight  years'  experimental  work 
which  has  shown  how  the  voltameter  can  be 
used  as  a  reliable  current  standard  and  as  a 
means  of  checking  the  constancy  of  the  value 
of  the  Weston  normal  cell. 

Edwin  BmwELL  Wilson 
Massachusetts  Institxttx  or  Technology, 
CAiCBBiDaB,  Mass. 


SUGGESTIONS   FOR  THE   DEVELOP- 
MENT OP  SCIENTIFIC  LIBRARIES; 
WITH  SPECIAL  REFERENCE  TO 
AUTHORS'  SEPARATES 

Ths  communication  from  Tracy  L  Storer 
in  SoQENGB  for  November  24^  on  the  care  of 


pamphlet  collections,  brings  up  a  matter  which 
has  interested  me  for  several  years.  It  has 
been  my  task  to  rearrange  a  few  scientific  li- 
braries and  my  privilege  to  consult  several 
others^  and  I  have  found  in  nearly  all  of  them 
considerable  room  for  improvement^  especially 
in  the  method  of  handling  authors'  separates 
and  other  pamphlets. 

It  seems  to  be  a  common,  if  not  the  prevail- 
ing, custom  in  private  and  semi-private  scien- 
tific libraries  to  arrange  pamphlets  alphabet- 
ically by  authors,  as  Mr.  Storer  recommends. 
This  has  the  advantage  of  obviating  the  men- 
tal exertion  of  classifying  them  by  subjects 
(which  ought  to  be  an  important  considera- 
tion with  that  apparently  increasing  class  of 
persons  who  prefer  to  follow  a  mechanical 
routine  rather  than  exercise  judgment)  and  of 
keeping  together  the  writings  of  one's  friends, 
so  that  if  a  friend  comes  for  a  visit  one  can 
see  at  a  glance  just  how  many  of  his  papers 
one  has.  But  in  most  other  respects  the  alpha- 
betical arrangement  is  an  undesirable  expedi- 
ent For  there  is  no  important  difference  be- 
tween a  pamphlet  and  a  book,  and  no  good  rea- 
son for  putting  a  pamphlet  on  a  different  shelf 
from  a  book  on  the  same  subject  (unless  of 
course  there  happens  to  be  a  considerable  dif- 
ference in  size  of  page  or  the  pamphlet  be- 
longs to  a  series  of  bulletins). 

Large  libraries  use  some  sort  of  subject 
classification,  and  this  is  equally  desirable  for 
small  ones.  When  one  is  carrying  on  a  par- 
ticular line  of  research  one  likes  to  have  all 
the  literature  bearing  on  it  together  as  far  as 
possibla  It  is  out  of  the  question  to  keep  in 
mind  every  one  who  has  written  on  a  given 
subject,  and  unless  a  library  is  pretty  fully 
catalogued  (which  is  not  usually  the  case  with 
private  working  libraries),  some  pamphlets  are 
pretty  sure  to  be  overlooked  if  they  are  not 
classified  by  subjects.  Another  objection  to  the 
alphabetical  arrangement  is  that  every  scien- 
tist receives  many  pamphlets  on  subjects  that 
he  is  not  particularly  interested  in,^  and  with 
any  other  system  than  a  subject  classification 
these  will  always  be  in  the  way,  unless  they 
are  relegated  to  a  special ''  limbo." 

1  See  Torreya,  16,  101-102,  April,  1916. 
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Of  course  there  will  always  be  eases  where 
it  is  difficult  to  decide  under  what  head  to  file 
a  pamphlet;  6.  g.,  whether  one  on  the  snakes 
of  Ireland  should  go  with  reptiles,  Britiah 
Isles,  or  mythology.  But  in  some  such  cases 
the  scale  is  easily  turned  by  the  owner's  inter- 
estSy  and  in  others  duplicates  may  be  at  hand, 
or  obtainable  on  request,  and  can  then  be  filed 
in  both  places.  Still  another  plan  is  to  make 
notes,  on  slips  of  paper  of  convenient  siz^  or 
in  thin  note-books,  of  the  titles  of  papers  in 
serials,  in  other  parts  of  the  library,  or  in  other 
libraries,  and  assemble  them  under  their  re- 
spective subjects.  To  provide  a  full  series  of 
such  cross-references  for  a  library  of  any 
size  would  of  course  be  quite  a  task;  but  the 
references  can  be  jotted  down  one  at  a  time 
whenever  one  comes  across  them  in  reading, 
so  that  the  time  spent  will  not  be  missed;  and 
their  usefulness  is  directly  proportional  to 
their  number,  completeness  not  being  essentiaL 

If  the  library  is  catalogued  the  pamphlets 
can  be  numbered  the  same  as  books,  whether 
they  are  kept  separate  or  bound  together  in 
volumes  of  convenient  size.  For  small  special 
libraries  it  is  well  for  the  owner  to  devise  his 
own  classification,  for  the  subject  classifica- 
tions in  common  use  may  not  be  detailed  or 
up-to-date  enough  for  his  purposes.  For  ex- 
ample, Dowry's  decimal  system,  which  seems 
to  be  the  favorite  one  with  public  libraries  in 
this  country,  lumps  geography  and  history  to- 
gether, arranges  the  families  of  plants  by  the 
Bentham  and  Hooker  system,  which  was  aban- 
doned by  most  botanists  about  twen*^  years 
ago,  and  provides  only  one  number  (634.9)  for 
forestry,  which  has  become  a  pretty  complex 
subject  in  recent  years. 

For  taking  care  of  the  pamphlets  on  the 
shelves  there  are  several  methods,  some  of 
which  are  mentioned  by  Mr.  Storer  and  some 
are  not.  The  most  logical  is  to  put  each  one 
that  is  not  part  of  a  series  in  separate  stiff 
covers,  which  can  be  done  quickly  and  cheaply 
by  means  of  some  devices  that  are  on  the  mar- 
ket. The  principal  objections  to  this  method 
are  that  it  more  than  doubles  the  bulk  of  the 
average  author's  separate,  and  unless  the  gum 


on  the  binding  stripe  is  supplemented  by 
staples  or  stitching  the  pamphlet  is  liable  to 
become  detached  from  its  paper  cover  or  outer 
pages  after  a  little  handling.  Furthermore^ 
with  thin  pamphlets  standing  on  shelves  the 
titles  can  not  be  read  without  pulling  them 
out  a  little  way.  A  compromise  might  be 
made,  however,  by  putting  separate  covers  only 
on  those  exceeding  a  certain  thickness,  say  a 
quarter  of  an  inch. 

Binding  a  number  of  pamphlets  together, 
unless  they  belong  to  a  closed  series  or  are  all 
on  one  subject,  by  the  same  author,  and  of  the 
same  size,  is  almost  sure  to  lead  to  regrets 
later.  For  as  a  library  grows  or  the  owner's 
interests  become  more  specialized  its  contents 
will  need  to  be  classified  more  and  more 
minutely,  and  papers  once  thrown  together  will 
preferably  be  separated.  And  it  is  exceptional 
too  for  a  bunch  of  independent  pamphlets  on 
the  same  subject  to  be  of  so  nearly  the  same 
size  that  they  can  be  trimmed  alike  to  make  a 
smooth-edged  book. 

For  a  growing  collection  of  pamphlets  on  a 
given  subject,  not  yet  numerous  enough  to  bind 
into  a  volume^  or  for  current  numbers  of 
serials,  there  are  various  kinds  of  temporary 
bindings,  suitable  for  reference  libraries  that 
have  several  dozen  users.  One  of  the  cheapest 
of  these  consists  of  a  pair  of  flexible  pieces  of 
cardboard  of  proper  size,  with  two  to  four  holes 
reinforced  with  metal  eydets  near  one  of  the 
vertical  edges,  and  a  small  shoestring  to  go 
through  the  holes.  Each  pamphlet  is  then  per- 
forated with  an  awl,  to  correspond  with  the 
holes  in  the  covers,  and  they  are  tied  together 
with  the  string.  The  awl-holes  do  not  weaken 
the  pamphlets,  and  are  scarcely  noticeable 
after  the  collection  is  bound  into  a  book.  But 
such  an  outfit  makes  a  rather  ragged  appear- 
ance, and  the  title  can  not  very  well  be  marked 
on  the  back  of  it.  A  more  temporary  method, 
that  consumes  less  time  and  mutilates  the 
pamphlets  less,  uses  a  piece  of  stiff  i>aper  for 
a  cover,  held  on  by  a  pair  of  strong  spring 
clips.  These,  however,  do  not  allow  much 
variation  in  thickness,  so  that  one  using  them 
at  all  must  keep  a  large  stock  of  assorted  sizes 
on  hand. 
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Pasteboard  pamphlet  cases  of  the  type  rec- 
ommended  by  Mr.  Storer  (and  also  by  Witmer 
Stone  in  SoneNCB  for  July  14, 1905,  p.  58)  are 
most  conyenient  for  private  libraries  and  those 
that  are  used  by  only  a  few  persons,  all  of 
whom  can  be  trusted  to  put  things  back 
promptly  and  in  the  right  places  after  using 
ihem.  As  a  rule  they  should  be  large  enough  to 
hold  both  quarto  and  octayo  pamphlets.  (Those 
larger  than  quarto  are  best  bound  separately, 
for  otherwise  they  are  liable  to  be  damaged  if 
stood  on  end  for  any  length  of  time.)  Smaller 
sizes  may  be  used  to  advantage  for  holding 
current  numbers  of  octavo  periodicals  or  bul- 
letins, and  also  to  contain  complete  volumes 
of  the  same,  if  the  expense  of  binding  is  pro- 
hibitive and  they  are  not  likely  to  be  used 
much.  It  is  a  good  idea  to  have  in  each 
psmphlet  case  devoted  to  a  particular  region 
or  subject  a  large  envelope  in  which  can  be 
kept  photographs,  newspaper  clippings  and 
manuscript  notes  pertaining  to  that  subject, 
for  ready  reference,  instead  of  keeping  such 
things  in  separate  departments,  as  is  commonly 
done.. 

I  heartily  endorse  Mr.  Storer's  recommenda- 
tion that  all  pamphlets  should  be  marked  with 
the  date  of  accession;  with  the  amendment 
that  the  practise  should  be  extended  also  to 
periodicals,  but  is  not  important  in  cases  where 
the  publications  are  known  to  be  several 
months  or  years  old  when  received.  Scientific 
pd>lications  dated  a  few  weeks  or  months 
earlier  than  the  facts  warrant  are  deplorably 
common  nowadays,  and  hereafter  whenever 
the  date  of  a  book  or  magazine  is  suspected  to 
be  wrong  the  author,  editor  or  publisher  should 
be  challenged  to  produce  witnesses  who  can 
testify  to  having  received  it  on  or  about  the 
Actual  date  of  distribution. 

Authors  who  order  separates  of  their  papers 
<2an  lighten  the  burdens  of  librarians  and 
other  recipients  considerably  by  insisting  on  a 
few  simple  precautions,  until  all  printers  of 
scientific  publications  get  in  the  habit  of  doing 
the  right  thing  without  special  orders.  Some 
Pointers  who  ought  to  know  better  make  sepa- 
'Ates  by  simply  ripping  the  magazines  apart. 


and  if  a  paper  happens  to  be  unsymmetrically 
disposed  with  respect  to  the  middle  of  a  signa- 
ture some  of  its  leaves  will  then  be  separated, 
and  must  be  fastened  with  paste  or  lateral 
staples,  making  a  pamphlet  that  will  not  open 
out  fiat  and  is  awkward  to  bind  with  others. 

Every  reprint  from  a  serial  should  show  on 
its  cover  or  in  some  other  appropriate  place  the 
volume  number,  page  numbers,  and  date  (not 
only  year  but  month),  so  that  it  can  be  cited 
correctly  without  the  original.  If  the  original 
pagination  is  retained,  as  is  usually  (and  ought 
nearly  always  to  be)  done,  no  additional  state- 
ment about  the  page-numbers  is  necessary. 
Some  reputable  magazines  still  issue  reprints 
without  any  indication  of  the  volume-numbers, 
however,  and  such  omissions  encourage  the 
conmion  slipshod  practise  of  giving  incom- 
plete citations  in  bibliographies.  The  volume 
number  should  be  in  Arabic  figures,  regardless 
of  ancient  traditions  or  the  usage  of  the  maga- 
zine, to  save  the  reader  the  annoyance  of  trans- 
lating the  obsolescent  Koman  numerals  which 
some  periodicals  still  infiict  on  their  readers. 

The  first  page,  or  cover  as  the  case  may  be, 
of  a  reprint  should  always  bear  the  title  and 
in  most  cases  the  author's  name,  besides  the 
name  of  the  magazine,  etc.  In  sorting  out 
large  piles  of  pamphlets  I  have  many  times 
been  provoked  by  having  to  stop  and  look  in- 
side one  with  a  blank  cover  to  see  what  it  was 
about;  and  three  times  within  the  past  year  I 
have  received  from  different  printers  (who  had 
not  previously  done  work  for  me)  separates  in 
which  the  article  began  on  a  left-hand  page 
(which  could  not  be  foreseen  when  I  read  the 
proof)  and  the  first  page  was  left  blank,  neces- 
sitating writing  the  titles  by  hand  or  having 
it  done  by  a  local  printer. 

In  ordering  reprints  from  Soiekcb  authors 
can  accommodate  their  friends  with  no  extra 
trouble  to  themselves  (for  they  are  given  the 
choice)  by  having  them  made  up  in  single- 
column  or  octavo  form,  unless  they  contain 
tables  or  diagrams  that  extend  across  both 
columns.  For  articles  in  Scibnge  do  not  usu- 
ally make  many  pages,  and  if  reprinted  in  the 
original  quarto  form  they  are  rather  thin,  and 
easily  torn  or  crumpled  when  filed  in  a  case 
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with  octavo  pamphlets.  The  publiahera  of 
some  other  periodicals  are  equally  acoommo- 
datixig,  and  I  have  had  quarto  and  octayo  re- 
prints made  from  one  that  has  folio  pages, 
with  no  extra  charge. 

Even  before  an  article  is  set  up  the  author 
can  take  some  precautions  for  the  benefit  of 
his  readers.  It  would  be  too  much  of  a  digres- 
sion to  point  out  many  of  them  here,  for  this 
is  not  an  essay  on  how  to  prepare  manuscriiyts 
for  publication;'  but  attention  might  be  called 
to  one  desirable  reform,  namely,  restricting 
the  number  of  joint  contributions.  Every  book 
or  paper  by  two  or  more  authors,  especially  if 
new  species  are  described  in  it,  makes  extra 
trouble  for  librarians,  bibliographers,  biog- 
raphers and  others,  as  long  as  a  copy  of  it 
exists  (which'  may  be  for  several  centuries). 
Usually  most  or  nearly  all  of  the  writing  of  a 
joint  paper  is  done  by  one  of  the  authors,  and 
the  assistance  of  the  other  can  be  fully  ac- 
knowledged without  putting  his  name  on  the 
title-page.  In  cases  where  one  author  is  much 
older  or  bettor  known  than  the  other  the  latter 
doubtless  feels  honored  in  having  his  name 
publicly  associated  with  the  more  noted  man's; 
but  reputation  is  a  scientist's  most  precious 
possession,  and  no  true  scientist  should  wish 
his  to  be  mixed  with  any  one  else's.  (Nearly 
all  the  great  masterpieces  of  science  are  each 
the  work  of  one  man.) 

For  the  benefit  of  librarians  I  will  close  with 
a  protest  against  the  common  custom  of  dis- 
carding the  covers  and  advertising  pages  of 
magazines  when  they  are  ready  to  be  bound. 
The  stock  excuse  for  this  is  that  it  is  done  to 
save  space;  but  few  scientific  libraries  are  so 
cramped  for  space  that  thoy  can  not  spare  a 
few  inches  more  a  year  for  advertising  pages. 
It  is  very  interesting  to  look  through  the  outer 
pages  of  old  numbers  of  Soibncb,  for  instance, 
and  see  what  text-books  and  apparatus  were  in 
use  at  a  given  period,  and  sometimes  one  can 
get  valuable  evidence  of  dates  of  publication 
in  that  way.*    There  is  perhaps  no  better  place 

sFor  some  valuable  suggestions  along  this  line 
see  W.  M.  Davis,  Pop,  8ci,  Monthly,  78,  237-240, 
March,  1911. 

>See  Torreya,  7,  170  (footnote),  Aug.,  1907. 


than  the  advertising  pages  of  the  popular  lit- 
erary magazines  to  trace  the  historical  devel- 
opment of  bit^des,  automobiles  and  innumer- 
able other  familiar  articles. 

Oovers  help  to  locate  articles  in  a  volume 
quickly  when  one  knows  the  month  but  not  the 
page,  and  they  often  bear  dates,  tables  of  con- 
tents, and  other  information  that  is  not  given, 
in  the  magazine  proper.  On  the  third  cover 
page  of  the  American  Journal  of  Science  for 
January,  1877,  an  important  astronomical  dis- 
covery was  announced,  but  those  who  do  not 
preserve  the  covers  can  trace  it  back  only  to 
the  February  number,  where  it  was  printed 
again  on  the  regular  pages.  Early  in  the  his- 
tory of  the  same  magazine  the  oovers  of  some 
of  the  numbers  bore  a  list  of  places  where  it 
was  kept  on  sale^  which  is  of  considerable  in- 
terest, including  as  it  does  some  towns  that 
have  now  almost  disappeared  from  the  mape. 


BOLAKD  M.  BJkBPER 


CoLLEQB  Point,  N.  Y. 


SPECIAL  ARTICLES 

BXPBRIMSNTS  ON  MOTOR  NERVE  REQBNERA.. 

TION  AND  THE  DIRECT  NEUROTIZATION 

OP  PARALYZED   MUSCLES  BY  THEIR 

OWN  AND  BY  FOREIGN  NERVES 

DuRiyo  the  past  three  years,  I  have  been  in- 
vestigating the  question  of  the  physiological 
regeneration  of  motor  nerves  when  directly 
implanted  into  paralyzed  muscles,  and  the 
possibility  of  the  reestablishment  of  normal 
neuro-motor  connections.  In  these  experi- 
ments a  remarkable  difference  in  the  behavior 
of  the  muscles'  own  nerve  and  that  of  foreign 
nerve  was  found. 

The  experiments  were  made  upon  the  nerves 
and  muscles  of  the  thighs  of  rabbits.  For  the 
electric  stimulation  a  weak  current  from  a 
Porter  induction  coil  was  used,  and  the  nerves 
and  muscles  were  always  &eely  exposed,  so  that 
the  effect  of  the  direct  stimulation  of  one  or 
both  could  be  carefully  controlled.  It  is  hardly 
necessary  to  state  that  experiments  of  this 
kind  must  be  done  with  great  care^  that  re- 
generation of  divided  neives  must  be  prevented 
when  so  desired  by  extensive  resections  of  the 
nerves,  and  that  the  operator  must  be  certain 
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that  the  muscle  has  heen  paralyzed  by  the  di- 
vision of  all  of  its  nerve  supply.  In  all  of  the 
eiq>erinient8y  unless  otherwise  stated,  the  cen- 
tral connection  of  the  nerves  remained  intact 

1.  In  the  first  series  of  experiments  all  of 
the  branches  of  a  nerve  to  a  muscle  were  cut 
and  then  reimplanted  into  the  same  musde. 
In  the  second  series,  after  the  wide  excision  of 
aU  of  the  nerves  to  a  muscle,  a  motor  nerve 
which  supplied  another  muscle  was  cut  and 
implanted  into  the  paralyzed  muscle. 

It  was  found  in  all  these  experiments  that 
after  from  eight  to  ten  weeks,  electric  stimu- 
lation of  the  implanted  or  the  reimplanted 
nerve  was  followed  by  a  good  contraction  of 
the  musda 

Conclusion. — ^In  agreement  with  Heindce^ 
Erlacher  and  Steindler,  direct  neurotization  of 
a  muscle  paralyzed  by  separation  from  its 
motor  nerve  supply  is  possible.  After  eight  to 
ten  weeks,  the  connections  between  the  nerve 
and  the  muscle  fibers  have  been  reestablished. 

2.  Eight  weeks  after  the  resection  of  all  of 
the  nerves  to  a  muscle^  the  wound  was  re- 
opened and  the  muscle  was  examined.  The 
muscle  appeared  pale  and  shrunken,  and  would 
not  contract  or  would  contract  only  very  weakly 
upon  direct  stimulation  by  a  strong  electric 
current.  A  motor  nerve  from  another  muscle 
was  then  divided  and  was  implanted  into  the 
atrophied  musde. 

Eight  to  ten  weeks  later  the  muscle  had  re- 
gained its  normal  appearance,  and  electric 
stimulation  of  the  implanted  nerve  was  fol- 
lowed by  a  good  contraction  of  the  previously 
atrophied  musde. 

Conclusion. — ^Neurotization  of  a  musde 
whidi  has  been  deprived  of  its  nerve  supply 
for  many  weeks  is  possible.  The  musde  tissue 
regularly  regenerates  under  the  influence  of 
the  regenerating  motor  nerve  whidi  has  been 
implanted. 

8.  (a)  Into  a  musde  with  its  nerve  supply 
intact^  the  motor  nerve  from  another  musde 
was  implanted. 

Eight  to  ten  weeks  later,  stimulation  of  the 
nonnal  motor  nerve  to  the  muscle  caused  a 
good  contraction,  while  stimulation  of  the  im- 
planted nerve  was  without  result. 


(b)  The  normal  nerve  to  the  musde  was  then 
widdy  resected  and  the  wound  dosed.  When 
the  wound  was  reopened  eight  to  ten  weeks 
later,  the  musde  had  a  normal  appearance^  and 
the  normal  nerves  to  the  musde  had  not  re- 
generated. "Sow,  however,  a  powerful  con- 
traction of  the  musde  followed  the  dectric 
stimulation  of  the  implanted  nerve. 

(c)  In  a  few  of  the  experiments  described 
under  (a)  stimulation  of  the  implanted  for- 
eign nerve  caused  a  contraction  of  the  musde, 
but  the  musde  could  no  longer  be  made  to  con- 
tract when  its  normal  nerve  was  stimulated. 

Conclusions. — ^Hypemeurotization  of  a  nor- 
mal musde  is  impossible.  A  normal  muscU 
can  not  he  made  to  iahe  on  oddiHonal  nerve 
supply.  The  implanted  nerve  can  not  make 
auy  neuro-motor  connections  and  its  stimula- 
tion will  usually  fail  to  have  any  effect  upon 
the  musde.  If,  however,  the  muscle  is  penned 
nently  separated  from  its  original  nerves,  then 
the  implcmted  nerve — which  had  been  hitherto 
unable  to  form  a  connection  with  the  m^Asde 
fibers— -will  establish  neuro-muscular  connec- 
tions, and  electric  stimulation  of  the  nerve 
wQl  soon  cause  thormal  contractions  of  the 
m/uscle. 

4.  (a)  The  same  experiment  as  in  No.  3  (a) 
was  performed,  namely,  the  motor  nerve  from 
another  musde  was  implanted,  and  in  addi- 
tion the  normal  nerve  to  the  musde  was  cut 
outside  of  the  musde  and  the  ends  of  the  cut 
nerve  at  once  united  again  by  suture. 

After  eight  to  ten  weeks,  stimulation  of  the 
implanted  nerve  was  without  result^  while  stim- 
ulation of  the  normal  nerve  to  the  muscle 
(whidi  had  been  divided  and  at  once  united 
by  suture)  dther  above  or  bdow  the  point  of 
division  caused  a  good  contraction  of  the 
musde. 

(ft)  Both  the  foreign  implanted  nerve  and 
the  normal  nerve  to  the  muscle  were  cut  and 
the  ends  of  each  at  once  united  by  suture. 

After  eight  to  ten  weeks,  dectric  stimulation 
of  the  normal  nerve  either  above  or  below  the 
point  of  division  and  suture,  caused  a  contrac- 
tion of  the  musde.  Stimulation  of  the  im- 
planted nerve  was  without  effect  upon  the 
musde. 
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(e)  The  normal  nerve  was  out  near  the  mna- 
cle  and  was  at  onoe  reunplanted  into  another 
part  of  the  mnscle.  A  foreign  motor  nerve  was 
also  implanted  into  the  same  musde. 

After  eight  to  ten  weeks,  the  mnscle  con- 
tracted upon  stimulation  of  the  normal  (reim- 
planted)  nerve,  hut  not  upon  stimulation  of 
the  foreign  (implanted)  nerve. 

Conclusions. — Under  similar  ctmditums,  the 
normal  nerve  to  a  muscle  will  regain  its  motor 
connections  wUh  the  muscle  fibers  and  wUl  in 
some  way  prevent  a  foreign  nerve  which  has 
been  implanted  at  the  same  time  from  making 
any  effective  neuro-muscular  connections.  It 
is  impossihle  to  state  whether  this  is  due  to  a 
more  rapid  regeneration  of  the  normal  nerve 
or  to  the  fact  that  the  regenerating  normal 
nerve  has  an  inhibitory  influence  upon  the  in- 
tramuscular regeneration  of  the  foreign  im- 
planted nerve.  The  axis  cylinders  of  the  nor- 
mal nerve  to  the  muscle  seem  to  be  able  to  re- 
establish their  former  connections  with  the  end 
plates  or  bulbs  or  to  form  new  end  organs 
more  quickly  or  more  powerfully  than  do  those 
of  a  nerve  which  had  belonged  to  a  different 
muscla 

These  experiments  prove  that  if  a  muscle  has 
once  its  normal  netVe  supply  no  other  motor 
nerve  is  able  to  make  neuro-muscular  connec- 
tions with  the  same  muscle;  and  tiiat  if  the 
normal  nerve  is  cut  and  reimplanted  into  a 
muscle  and  at  the  same  time  a  foreign  motor 
nerve  is  also  implanted  into  the  same  muscle, 
only  the  former  will  make  neuro-muscular  con- 
nections. The  experiments  are  being  con- 
tinued. Orarlbs  a.  Elsbbko 

Niw  York 


THE  AMERICAN  ASSOCIATION   FOR 

THE  ADVANCEMENT  OF  SCIENCE 

section  b— physics 

Thx  recent,  December  26-30,  1916|  meetings  of 
Section  B  of  the  American  Assoeiation  for  the  Ad- 
vancement of  Science  were,  as  usual,  held  jointly 
with  the  American  Physical  Society.  President  B. 
A.  Millikan,  of  the  Physical  Society,  and  Vice- 
president  H.  A.  Bumstead,  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  alternately 
presided. 

The  address  of  the  retiring  vice-president  of  the 


assoeiation  and  chairman  of  Section  B,  Dr.  E.  P. 
Lewis,  printed  in  foil  in  Semroi,  Deeember  29, 
1916,  was  an  admirable  sommaxy  of  the  nmneroas 
researches  and  important  diseoveriss  recently  made 
in  spectroscopy. 

The  symposium  held  jointly  with  Section  0,  was 
on  the  "Stmctore  of  Matter."  The  eight  in- 
vited papers  together  with  their  formal  and  in- 
formal disenssions  ocenpied  an  entire  day,  and 
aroused  exceptional  interest.  Indeed  the  interest 
was  so  pronoonoed  that  it  has  been  decided  to  have 
as  many  as  possible  of  the  formal  papers  pubUsbed 
in  SoiXNoa. 

Other  matters  of  interest  to  physicists  were: 
some  60  technical  papers,  representing  a  wide  range 
of  investigations,  presented  and  discussed  at  the 
joint  meetings  of  Section  B  and  the  Physical  So- 
ciety; recent  additions  to  the  equipment  of  the 
laboratories  of  Columbia  University;  exhibits  of 
apparatus  and  results  loaned  some  by  other  ud- 
versities,  and  some  by  maanfaoturen;  and  the 
usual  physics  dinner. 

The  number  of  physieists  that  attended  these 
meetings  was  unusually  large,  but  should  have 
been  even  larger.  No  scientist  can  afford  habitu- 
ally to  ignore  these  great  gatherings  of  creative 
workers,  nor  can  any  university  afford  to  tolerate 
such  apparent  indifference— for  the  reputation  of 
a  university  is  the  reputation  of  its  faculty  and 
nothing  more. 

Just  before  adjourning  a  well-deeerved  vote  of 
thanks  was  extended  to  the  ofBeers  and  f aenlty  of 
Columbia  University  for  their  courteous  hospitaliiy 
that  so  materially  had  contributed  to  both  the 
pleasure  and  the  success  of  the  meetings. 

At  present  the  oficers  of  Section  B  are  as  fol- 
lows: 

Vice-president  and  Chairman  of  the  Section:  W. 
J.  Humphreys,  Weather  Bureau,  Washington,  D.  G. 

Secretary:  G.  W.  Stewart,  State  University  of 
Iowa,  Iowa  City,  la. 

Member  of  Council:  P.  G.  Kutting,  Kodak  Re- 
search Laboratory,  Bochester,  N.  Y. 

Sectional  Committee:  Yiee-president,  New  Yo^ 
H.  A  Bumstead;  Vice-president,  Pittsburgh,  W.  J. 
Humphreys;  D.  C.  Miller,  one  year;  G.  W.  Stew- 
art, two  years;  B.  R.  TatnaU,  three  years;  W.  S 
Franklin,  four  years;  G.  W.  Waggoner,  five  yean. 
Bx'Offlcio:  B.  A.  Millikan,  President,  Ameriesn 
Physical  Society;  A.  D.  Cole,  Secretary,  American 
Physical  Society. 

Member  of  General  Committee:  G.  F.  Hull,  Dsrt- 
mouth  College.  W.  J.  Httmphbxts, 

Secretary 
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RADIATION  AND  ATOMIC  STRUCTURE i 

WhUjB  the  study  of  the  physical  and 
chemical  properties  of  matter  has  produced 
our  present  atomic  theory  and  furnished 
most  of  the  information  which  is  available 
about  the  way  in  which  the  myriad  molec- 
ular structures  are  built  up  out  of  their 
atomic  constituents,  it  has  been  chiefly  the 
facts  of  radiation  which  have  provided 
reliable  information  about  the  inner  struc- 
ture of  the  atom  itself.  Indeed,  during  all 
the  years  in  which  the  dogma  of  the  inde- 
structible and  indivisible  atom  was  upon 
the  stage,  it  was  the  complexity  of  the 
spectra  even  of  simple  gases  which  kept 
the  physicist  in  the  path  of  truth  and 
caused  him  continually  to  insist  that  the 
atom  could  not  be  an  ultimate  thing,  but 
rather  that  it  must  have  a  structure,  and  a 
very  intricate  one  at  that — as  intricate,  in 
Rowland's  phrase,  as  a  grand  piano. 

Yet  the  evidence  of  spectroscopy,  though 
tremendously  su^estive  in  the  series  rela- 
tionships brought  to  light  between  the  fre- 
quencies of  the  different  lines  of  a  given 
substance,  was,  after  all,  most  disappoint- 
ing, in  that  it  remained  wholly  uninter- 
preted in  terms  of  any  mechanical  model. 
No  vibrating  system  was  known  which 
could  produce  frequencies  related  in  the 
manner  corresponding  to  the  frequencies 
found  even  in  the  simplest  of  series,  viz., 
the  Balmer  series  of  hydrogen.  The  dis- 
covery and  study  in  the  late  nineties  of 
corpuscular  radiations  of  the  alpha  and 
beta  type,  with  the  changes  in  chemical 
properties    accompanying    them,    merely 

1  Address  of  the  president  of  the  Ameriean 
Physieal  Society,  New  York,  December,  1916. 
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served  to  confirm  the  century-old  evidence 
of  the  spectroscope  as  to  the  fact  of  the 
complexity  of  the  atom,  and  to  educate  the 
public  into  a  readiness  to  accept  it,  with- 
out at  first  adding  much  information  as  to 
its  nature.  These  studies  did  reveal,  how- 
ever, two  types  of  bodies,  the  alpha  and  beta 
particles,  as  atomic  constituents,  though 
they  said  nothing  at  first  as  to  their  num- 
ber, their  arrangement,  or  their  condition 
within  the  atom. 

It  was  the  study  by  BarUa  of  a  radia- 
tion problem,  namely  the  problem  of  the 
secondary  X-radiations  scattered  by  atoms, 
which  furnished  the  first  important  evi- 
dence as  to  the  number  of  electronic  consti- 
tuents within  an  atom.  He  found  that  the 
number  of  electrons  which  can  act  as  scat- 
tering centers  for  X-rays  is  about  half  the 
atomic  weight.*  This  conclusion  was  bril- 
liantly confirmed  by  the  simultaneous  study 
in  the  Manchester  laboratory  of  the  scat- 
tering of  the  alpha  rays  in  passing  through 
matter,'  and  out  of  the  converging  evidence 
of  these  two  types  of  research  there  emei^d 
with  considerable  definiteness  the  Ruther- 
ford nucleus  atom,  consisting  of  a  central, 
positively  charged  body  of  extraordinarily 
minute  dimensions,  its  diameter  being  not 
over  a  ten  thousandth  of  the  diameter  of 
the  atom,  surrounded  in  the  outer  regions 
of  the  latter  by  a  number  of  negative  elec- 
trons equal  to  about  half  the  atomic  weight. 
In  this  statement  the  ''diameter  of  the 
nucleus"  means  the  diameter  of  that  por- 
tion of  the  atom  which  is  found  by  experi- 
ment to  be  impenetrable  to  the  alpha  rays, 
while  the  diameter  of  the  atom  means  the 
average  distance  of  approach  of  the  centers 
of  two  atoms  in  thermal  encounters. 

But  it  was  again  the  study  of  a  radia- 
tion problem  which  had  to  be  called  upon 
to  furnish  unquestionable  information  as 

s  Barkla,  Phil.  Mag.,  21,  648,  May,  1911. 
8  Butherf  ord,  PhU.  Mag.,  21,  669,  May,  1911. 


to  the  exact  value  of  this  number,  and  at 
the  same  time  to  provide  the  most  convinc- 
ing evidence  that  we  have  of  the  general 
correctness  of  the  conception  of  the  nucleus 
atom. 

In  a  research^  which  is  destined  to  rank 
as  one  of  the  dozen  most  brilliant  in  con- 
ception, skilful  in  execution,  and  illumi- 
nating in  results  in  the  history  of  science, 
a  young  man  but  twenty-six  years  old  threw 
open  the  windows  through  which  we  can 
now  glimpse  the  subatomic  world  with  a 
definiteness  and  certainty  never  even 
dreamed  of  before.  Had  the  European  war 
had  no  other  result  than  the  snuffing  out  of 
this  young  life,  that  alone  would  make  it 
one  of  the  most  hideous  and  most  irreparar 
ble  crimes  in  history. 

For  the  proof  that  there  exist  but  92 
elements,  from  the  lightest  known  one, 
hydrogen  to  the  heaviest  known  one,  ura- 
nium, and  that  these  are  built  up  one  from 
the  other  by  the  successive  addition  of  one 
and  the  same  electrical  element  to  the 
nucleus,  this  proof  comes  alone  from 
Moseley's  discovery  (checked  and  extended 
as  it  has  been  by  de  Broglie  clear  up  to  ura- 
nium) that  the  square  roots  of  the  char- 
acteristic X-ray  frequencies  of  the  elements 
progress  by  almost  exactly  equal  steps  from 
the  lightest  observable  one  to  the  heaviest. 
Moseley  proved  this  in  a  general  way  for 
both  the  alpha  and  the  beta  emission  lines 
of  the  hardest  characteristic  X-ray  of  the 
elements,  the  so-called  K  rays,  and  also  for 
the  alpha  and  beta  lines  of  the  next  softest 
series,  the  L  series.  De  Broglie'  and  Hull* 
have  recently  shown  that  Moseley 's  law 
holds  for  the  frequencies  above  which  the 
different  elements  absorb  the  general  radia- 
tion of  tungsten.    This  critical  frequency 

«  Moaelej,  PhU.  Mag.,  26,  1024,  Dec.,  1913,  and 
27,  703,  1914. 
6  de  Broglie,  Compie  Bendu,  165,  87,  352, 1917. 
0  Hall,  Proc.  Nat.  Acad,  of  Sciences,  2,  265, 1916. 
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coincides  for  each  el^nent,  nearly,  if  not 
exactly,  with  the  highest  emission  frequency 
characteristic  of  that  element.  De  Broglie 
has  measured  accurately  these  critical  ab- 
sorption frequencies  for  all  the  heavy  ele- 
ments clear  up  to  thorium,  thus  extending 
the  K  series  from  N=60,  where  he  found 
it,  to  N  =  90 — ^a  notable  advance.  It  is  to 
be  noted,  however,  that  in  going  up  from 
bromine,  atomic  number  35,  to  uranium, 
atomic  number  92,  the  length  of  the  step 
does  change  by  a  few  per  cent. 

Now  it  is  these  radiating  and  absorbing 
properties  of  atoms  and  these  alone  which 
justify  a  series  of  atomic  numbers  differ- 
ing from  and  more  fundamental  than  the 
series  of  atomic  weights.  Our  present 
series  of  atomic  numbers  is  simply  this 
Moseley  series  of  steps  based  on  square 
root  frequencies.  It  is  true  that  a  series  of 
atomic  numbers  coinciding  with  the  series 
of  atomic  weights  was  suggested  earlier, 
indeed  100  years  earlier,  by  Prout,  and  by 
many  others  since  then,  and  it  is  true,  too, 
that  changes  in  the  chemical  properties  of 
radioactive  substances  accompanying  the 
loss  of  alpha  and  beta  particles  led  van  den 
Broek,^  just  before  Moseley 's  work  ap- 
peared, to  suggest  that  position  in  the  pe- 
riodic table  might  be  a  more  fundamental 
property  than  atomic  weight,  but  since  this 
position  is  in  some  instances  uncertain,  and 
since  the  number  of  elements  was  wholly 
unknown,  no  definite  numbers  were  or  could 
be  assigned  to  all  the  elements  until  Mose- 
ley's  discovery  was  made,  and  the  only  evi- 
dence which  we  now  have  as  to  just  how 
many  elements  there  are  between  hydrogen 
and  uranium,  and  as  to  just  where  each 
one  belongs,  is  the  evidence  of  the  X-ray 
spectra.  It  is  true  that  between  helium, 
atomic  number  2  and  sodium,  atomic  num- 
ber 11,  we  have  no  evidence  other  than  the 
order  of  atomic  weights,  the  progression  of 

7  Van  den  Broek,  Fhya.  Zeit,,  XTV,,  32,  1913. 


chemical  properties  and  the  number  of 
known  elements  in  this  region  to  guide  us 
in  completing  the  table,  but  since  in  the  re- 
gion  of  low  atomic  weights  the  progression 
in  the  Moseley  table  is  always  in  agreement 
with  the  progression  in  the  periodic  table 
there  can  be  little  doubt  about  the  correct 
number  of  each  element  even  in  this  region 
which  is  as  yet  inaccessible  to  X-ray  meas- 
urements. Moseley 's  name  must  then  be 
set  over  against  one  of  the  most  epodi  ma- 
king of  the  world's  great  discoveries.  And 
I  wish  to  call  attention  to  some  important 
conclusions  as  to  atomic  structure  which 
are  rendered  extremely  probable  by  it. 

The  first  is  this :  If  we  may  assume  that 
the  ordinary  law  of  inverse  squares  holds 
for  the  forces  exerted  by  the  atomic  nucleus 
on  negative  electrons  near  it — and  this 
time-honored  law,  so  amply  verified  in  ce- 
lestial regions,  has  been  fully  verified  for 
subatomic  regions  as  well  by  the  work  done 
at  the  University  of  Manchester  on  the 
scattering  of  alpha  rays — ^then  the  Moseley 
law  that  the  square  roots  of  the  highest 
frequencies  obtainable  from  different  atoms 
are  proportional  to  the  nuclear  charge* 
means,  without  any  quantum  theory,  that 
the  distances  from  the  nucleus  of  each  type 
of  atom  to  the  orbit  of  the  inmost  electron 
is  inversely  proportional  to  the  charge  on 
the  nucleus,  i.  e.,  to  the  atomic  number.  To 
see  this  it  is  only  necessary  to  apply  the 
Newtonian  law  connecting  central  force  eE, 
orbital  frequency  n  and  radius  a,  namely, 


V,  ni«      El  oi» 

)"ma,     or    ;^  =  ;gr-, 


(1) 


and  then  to  set  as  the  statement  of  Mose- 
ley's  experiment 

•  This  is  the  proper  ftatement  of  the  Moseley 
law,  as  he  himself  interpreted  his  experimental  re- 
salts.  He  knew  and  was  careful  to  state,  that  there 
is  not  an  exact  linear  relation  between  the  atomio 
numbers  and  the  square  roots  of  the  frequencies, 
but  the  lack  of  exactness  of  equation  (2)  both  as 
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when  there  results  at  onee  from  (1)  and 
(2) 

ij      ai' 


(3) 


It  may  be  objected  that  in  the  setting  np  of 
these  relations  I  have  made  two  assump- 
tions, the  one  that  the  electrons  rotate  in 
circular  orbits,  and  the  other  that  the  ob- 
served highest  frequencies  are  proportional 
to  the  highest  orbital  frequencies.  The 
first  assumption  is  justified  (a)  by  the  fact 
that  the  recognized  and  tested  principles 
of  physics  give  us  no  other  known  way  of 
providing  a  stable  system,  (6)  by  the  ex- 
perimental facts  of  light  (Zeeman  effect) 
and  (c)  by  the  phenomena  of  magnetism, 
especially  the  recent  ones  brought  to  light 
by  Einstein  and  de  Haas,*  and  by  Bar- 
nett,*®  which  well-nigh  demonstrate  the 
existence  of  permanent  and  therefore  non- 
radiating  electronic  orbits.  The  exact 
circular  form  for  the  orbit  is  a  secondary 
matter  upon  which,  as  will  appear  later, 
it  is  not  necessary  to  insist.  The  second 
assumption,  that  the  frequencies  of  the  cor- 
responding emission  lines  in  the  spectrum 
of  the  various  atoms  are  proportional  to 
the  orbital  frequencies,  is  from  a  priori 
considerations  probable  and  from  certain 
theoretical  considerations  to  be  presented 
later,  necessary. 

A  second  conclusion  may  be  drawn  from 
Moseley's  discovery  that  the  L  lines  pro- 
gress in  frequency  from  element  to  element 
just  as  do  the  E  lines,  the  frequency  being 
in  each  case  between  1/7  and  1/8  as  great. 
It  is  that,  if  there  is  a  first  or  inmost  elec- 
tronic orbit,  there  must  also  be  a  second 
one  in  all  elements  the  radius  of  which  is 

to  Btraightness  and  as  to  intercept  may  weU  be  at- 
tributed  to  secondary  causes.     (See  below.) 

»  Verh.  d.  Phys.  Ges,,  XVII.,  p.  152,  1913. 

10  Phya.  Bev.,  6,  239, 1915. 


given  by  (1)  to  be  about  8^  or  4  times  as 
great  as  that  of  the  first. 

Guided  then  by  the  newly  discovered 
facts  of  X-radiations  and  the  unquestioned 
laws  of  force  between  electric  charges,  we 
get  our  first  information  as  to  the  probable 
positions  and  conditions  of  some  at  least  of 
the  negative  electrons  within  the  atom. 

Again,  having  found  the  highest  natural 
frequency  which  can  come  from  any  ele- 
ment, viz.,  that  from  uranium,  it  is  of  ex- 
traordinary interest  to  inquire  where,  ac- 
cording to  Moseley's  law  (2),  the  highest 
frequency  line  of  the  K  series  would  fall 
for  the  lightest  known  element,  hydrogen^ 
whose  nucleus  should  consist  of  but  a  single 
positive  electron.  This  is  obtained,  as 
shown  in  (2),  by  dividing  the  observed 
highest  frequency  of  any  element  by  the 
square  of  the  atomic  number.  The  shortest 
wave-length  given  out  by  tungsten,  atomic 
number  74,  and  the  only  heavy  element 
whose  X-ray  constants  have  been  accurately 
determined,  is  .167  X  10"*  cm.  according  to 
Hull's  measurements.  This  gives  for  the 
shortest  wave-length  which  could  be  pro- 
duced by  hydrogen  .167  X  lO"*  X  74*  =  91.4 
fjifi.  This  is  as  close  as  could  be  expected,  in 
view  of  the  uncertainties  in  the  measure- 
ments and  the  further  fact  that  Moseley's 
steps  are  not  quite  exact,  to  the  head  of  the 
ultra-violet  series  of  hydrogen  lines  recently 
discovered  by  L3riiian  and  located  exactly  at 
91.2 /A^  There  is  every  reason  to  believe,, 
too,  from  the  form  of  Balmer's  series,  of 
which  this  is  the  convergence  wave-length, 
that  this  wave-length  corresponds  to  the 
highest  frequency  of  which  the  hydrogen 
atom  is  capable.  It  is  prticticaUy  certain, 
then,  that  this  Lyman  ultra-violet  series  of 
hydrogen  lines  is  nothing  but  the  K  X-ray 
series  of  hydrogen.  Similarly,  it  is  equally 
certain  that  the  L  X-ray  series  of  hydrogen 
is  the  ordinary  Balmer  series  in  the  visible 
region,  the  head  of  which  is  at  365  mu    In 
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other  words,  hydrogen's  ordinary  radia- 
tions are  its  X-rays  and  nothing  more. 
There  is  also  an  M  series  for  hydrogen  dis- 
covered hy  Paschem  in  the  nltra-red.  This 
in  itself  makes  it  probable  that  there  are 
series  for  all  the  elements  of  longer  wave- 
len^h  than  the  L  series,  and  that  the  com- 
plicated optical  series  observed  with  me- 
tallic arcs  are  parts  of  these  longer  wave- 
length series.  As  a  matter  of  fact  an  M 
series  has  been  found  for  six  of  the  elements 
of  high  atomic  weight.  Thus  the  Moseley 
experiments  have  gone  a  long  way  toward 
solving  the  mystery  of  spectral  lines.  They 
reveal  to  us  clearly  and  quite  certainly  the 
whole  series  of  elements  from  hydrogen  to 
uranium,  all  producing  spectra  of  remark- 
able similarity,  at  least  so  far  as  the  K  and 
L  radiations  are  concerned,  but  scattered 
regularly  through  the  whole  frequency  re- 
gion, from  the  ultra-violet,  where  the  K 
lines  for  hydrogen  are  found,  clear  up  to 
frequencies  (92)'  or  8,464  times  as  high. 
There  can  scarcely  be  a  doubt  that  this 
whole  field  will  soon  be  open  to  our  ex- 
ploration. How  brilliantly,  then,  have 
these  recent  studies  justified  the  predic- 
tions of  the  spectrosoopists  that  the  key  to 
atomic  structure  lay  in  the  study  of  spec- 
tral lines.  The  prophets  little  dreamed, 
however,  that  the  study  of  spectral  lines 
meant  the  study  of  X-rays.  But  nOw, 
through  this  study,  a  subatomic  world 
stands  revealed  to  us  in  simpler  form  than 
one  could  have  imagined.  For  the  atoms 
are  now  seen  to  be,  in  their  inner  portions 
at  least,  remarkably  similar  structures,  with 
central  nuclei  which  are  exact  multiples  of 
the  positive  electron,  surrounded  in  each 
case  by  electronic  orbits  which  have  cer- 
tainly, so  far  as  the  inner  ones  are  con- 
cerned, practically  the  same  relations  in  all 
the  elements,  the  radii  of  all  these  orbits 
being  inversely  proportional  to  the  central 
charge  or  atomic  number. 
So  far  nothing  has  been  said  about  a 


quantum  theory  or  a  Bohr  atom.  The  re- 
sults have  followed  from  the  known  prop- 
erties of  assumed  circular  electronic  orbits 
combined  with  Moseley 's  experimental  law, 
as  he  interpreted  it,  and  supplemented  by 
the  single  additional  assumption  that  the 
observed  frequencies  are  proportional  to 
the  orbital  frequencies.  If  they  suggest, 
however,  that  the  experimental  facts  do  not 
necessitate  the  quantum  theory  for  their 
complete  interpretation,  the  consideration 
of  the  energy  relations  involved — ^these 
have  been  entirely  ignored  thus  far — ^re- 
veals at  once  the  futility  of  that  hope,  or  of 
that  fear,  according  to  the  nature  of  your 
predilections  with  regard  to  the  theory  of 
quanta.  For  the  experimental  facts  and 
the  law  of  circular  electronic  orbits  have 
Umited  the  electrons  to  oriits  of  particular 
radii.  But  the  energy  principle  does  not 
permit  them  to  be  so  limited  without  a  sud- 
den or  explosive  loss  of  energy  whenever 
the  orbit  is  obliged  to  change.  Suppose, 
for  example,  that  a  cathode  ray  strikes  the 
atom  and  knocks  out  any  electron  from  a 
particular  orbit.  When  this  or  some  other 
electron  returns  from  infinity  to  this  orbit, 
it  must  in  this  act  adjust  its  energy  to  the 
only  value  which  is  consistent  with  this 
orbit  and  its  characteristic  frequency. 
Hence  in  the  act  of  readjustment  it  must 
radiate  a  definite  quantity  of  energy.  Or 
again,  suppose  that  the  nucleus  loses  a  beta 
ray  through  the  radioactive  process. 
Every  electronic  orbit  must  then  adjust 
itself  to  the  new  value  demanded  by  Mose- 
ley's  law.  But  this  it  can  not  do  if  its 
energy  is  conserved.  The  only  way  to  per- 
mit it  to  do  so  is  to  let  it  radiate  a  definite 
amount  of  energy  in  the  act  of  adjustment. 
This  suggests  that  each  emission  of  a  beta 
ray  by  a  radioactive  substance  must  be  ac- 
companied by  a  whole  series  of  characteris- 
tic gamma  rays  corresponding  to  each 
changed  orbit.  The  emission  of  an  alpha 
particle,  on  the  other  hand,  would  require 
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an  absorption  rather  than  an  emission  of 
energy,  since  its  egress  diminishes  rather 
than  increases  the  nuclear  charge.  Per- 
haps this  is  why  beta  rays  are  always  ac- 
companied by  gamma  rays,  while  alpha 
rays  are  not  so  accompanied.  This  is,  how- 
ever, a  speculation  which  does  not  inune- 
diately  concern  us  here.  The  important 
conclusion,  for  the  purposes  of  our  present 
subject,  is  that  Moseley's  facts  and  unques- 
tionable mechanics  combined  with  our  two 
assumptions  of  circular  orbits  and  radia- 
tion frequencies  proportional  in  different 
atoms  to  corresponding  orbital  frequencies, 
lead  inevitably  to  the  explosive  emission  of 
energy  in  definite  quantities  accompanying 
orbital  readjustments.  And  there  is  noth- 
ing particularly  disturbing  or  radical  about 
this  conclusion  either,  for  we  have  no  basis 
for  knowing  anything  about  how  an  elec- 
tron inside  an  atom  emits  its  radiation. 
The  act  of  orbital  readjustment  would  be 
expected  to  send  out  ether  waves.  The 
only  difficulty  lies  in  the  conception  of 
stable,  non-radiating  orbits  between  which 
the  change  occurs,  and  whether  or  not  we 
can  see  how  such  orbits  can  exist,  the  ex- 
perimental evidence  that  they  do  so  exist  is 
now  very  strong,  and  it  is  to  further  evi- 
dence for  their  existence,  since  that  is  the 
main  point  to  be  established  if  this  theory 
of  atomic  structures  is  to  prevail,  that  I 
now  wish  to  direct  your  attention. 

I  have  already  mentioned  some  facts  of 
magnetism  and  of  light  which  support  the 
orbital  point  of  view.  But  the  strongest 
evidence  is  found  in  the  extraordinary  suc- 
cess of  the  Bohr  atom,  which  was  devised 
before  any  of  these  Moseley  relationships, 
which  have  forced  us  to  the  essential  ele- 
ments of  the  Bohr  theory,"  had  been 
brought  to  light.  Bohr,  however,  was 
guided  solely  by  the  known  character  of 
the  line  spectra  of  hydrogen  and  helium, 

11 N.  Bohr,  Phil.  Mag,,  26,  1  and  476  and  857, 
1913.    Also  29,  332,  1915,  also  30,  394,  1915. 


together  with  the  rapidly  growing  convie- 
tion,  now  dissented  from,  so  far  as  I  know, 
by  no  prominent  theoretical  physicist,  that 
the  act  of  emitting  electromagnetic  radia- 
tion by  an  electronic  constituent  of  an  atom 
must,  under  some  circumstances,  though 
not  necessarily  under  all,  be  an  explosive 
process.  To  show  what  is  the  character  of 
this  evidence,  let  us  consider  first  what  are 
the  essential  elements  in  the  Bohr  theory, 
and,  second,  what  have  been  the  accom- 
plishments of  that  theory.  Bohr's  experi- 
mental starting  point  is  the  Balmer  series 
in  hydrogen,  the  frequencies  in  which  are 
exactly  given  by 


^-<.-i) 


(4) 


n,  having  always,  for  the  lines  in  the  vis- 
ible region,  the  value  2,  and  n,  taking  in 
succession  the  values  3,  4,  5,  etc.  As  pre- 
viously noted,  Paschen  had  already  brought 
to  light  a  series  in  the  infra-red  in  which  f^ 
was  3  and  n,  took  the  successive  values  4, 
5,  6,  etc.  Lyman's  discovery,  subsequent  to 
the  birth  of  the  Bohr  atom,  of  an  ultra-vio- 
let series  of  hydrogen  lines  in  which 
nx  =  1  and  n,  takes  the  values  2,  3,  4,  etc., 
is  not  to  be  regarded  as  a  success  of  the 
Bohr  atom,  but  merely  as  a  proof  of  the 
power  of  the  series  relationships  to  predict 
the  location  of  new  spectral  lines.  To  ob- 
tain an  atomic  model  which  will  predict 
these  series  relationships  for  the  simplest 
possible  case  of  one  single  electron  revolv- 
ing around  a  positive  nucleus,  Bohr  as- 
sumed: 

A,  a  series  of  non-radiating  orbits  gov- 
erned by  equation  (1) .  This  is  the  assump- 
tion of  circular  orbits  governed  by  the  laws 
which  are  known  to  hold  inside  as  well  as 
outside  the  atom. 

B,  radiation  taking  place  only  when  an 
electron  jumps  from  one  to  another  of  these 
orbits  the  amount  radiated  and  its  fre- 
quency being  determined  by  h  =  A^  —  A ,, 
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h  being  Planck's  constant  and  A^  and  A^ 
the  energies  in  the  two  stationary  states. 

This  assumption  gives  no  physical  pic- 
ture of  the  way  in  which  the  radiation  takes 
place.  li  merely  specifies  the  energy  reHa- 
iians  which  must  be  saiisfisd.  The  prin- 
ciple of  conservation  of  energy  obviously 
requires  that  the  energy  radiated  be 
Ai  —  ilg.  Also  this  radiation  must  be  as- 
signed some  frequency  v  and  Bohr  placed 
rt  proportional  to  the  energy  because  of  the 
Planck  evidence  that  ether  waves  origi- 
nating in  an  atom  carry  away  from  the 
atom  an  energy  which  is  proportional  to  v. 

C,  the  various  possible  circular  orbits, 
for  the  case  of  a  single  electron  rotating 
around  a  single  positive  nucleus,  to  be  de- 
termined by  T  =  ^rhn,  in  which  r  is  a 
whole  number,  n  is  the  orbital  frequency, 
and  T  is  the  kinetic  energy  of  rotation. 
This  condition  was  imposed  by  the  experi- 
mentally determined  relationship  of  the 
frequencies  represented  by  the  Balmer 
series. 

It  will  be  seen  that  if  circular  electronic 
orbits  exist  at  all,  no  one  of  these  assump- 
tions is  in  any  way  arbitrary.  Each  one  of 
them  is  merely  the  statement  of  the  existing 
experimental  situation.  The  results  de- 
rived from  them  must  be  correct  if  the 
origioal  assumption  of  electronic  orbits  is 
sound.  Now  it  is  not  at  all  surprising  that 
A,  Bj  and  C  predict  the  sequence  of  fre- 
quencies found  in  the  hydrogen  series. 
They  have  been  made  on  purpose  to  do  it, 
except  for  the  numerical  values  of  the  con- 
stants involved.  It  was  this  sequence  which 
^  detemuned  the  form  given  to  (7.  The  evi- 
dence for  the  soundness  of  the  conception 
of  non-radiating  orbits  is  to  be  looked  for 
then,  first  in  the  success  of  the  constants 
and  second  in  the  physical  significance,  if 
any,  which  attaches  to  assumption  C.  If 
the  constants  come  out  right  within  the  lim- 
its of  experimental  error,  then  the  theory 
of  non-radiating  electronic  orbits  has  been 


given  the  most  critical  imaginable  of  tests, 
especially  if  these  constants  are  accura/tely 
determinable. 

What  are  the  facts  t  The  constant  of  the 
Balmer  series  in  hydrogen  is  known  with 
the  great  precision  attained  in  all  wave- 
length determinations  and  has  the  value 
3.290  X  10".  Prom  il,  B  and  C  it  is  given 
by  the  simplest  algebra  as 


N= 


Ai 


(6) 


I  have  recently  redetermined  a**  with  an  es- 
timated accuracy  of  one  part  in  1,000  and 
obtained  again  the  value  4,774  X 10**®, 
which  I  published  in  1913.  I  have  also  de- 
termined ''k"  photoelectrically^^  with  an 
error  in  the  case  of  sodium  of  no  more  than 
i  per  cent.,  the  value  for  sodium  being 
6.56  X  10-".  The  value  found  by  Web- 
ster^*  by  the  method  discovered  by  Duane 
and  Hunt  is  6.53  X 10"*^  Taking  the 
mean  of  these  two  results,  viz.,  6,545  X 10**^ 
as  the  most  probable  value,  we  get  with  the 
aid  of  Bucherer's  value  of  e/m  which  is 
probably  correct  to  one  tenth  per  cent. 
N=;3,294X10",  which  agrees  within  a 
tenth  per  cent,  with  the  observed  value. 
TMs  agreement  constitutes  most  extraordi- 
nary justification  of  the  theory  of  non- 
radiating  electronic  orbits.  It  demonstrates 
that  the  behavior  of  the  negative  electron 
in  the  hydrogen  atom  is  at  least  correctly 
described  by  the  equation  of  a  circular 
orbit.  If  this  equation  can  be  obtained 
from  some  other  physical  condition  than 
that  of  an  actual  orbit  it  is  obviously  in- 
cumbent upon  those  who  so  hold  to  show 
what  that  condition  is.  Until  this  is  done 
it  is  justifiable  to  suppose  that  the  equation 
of  an  orbit  means  an  actual  orbit. 

Again,  the  radii  of  the  stable  ofbits  for 
hydrogen  are  given  easily  from  Bohr's  as- 
sumptions as 

12  B.  A.  Millikan,  Proc,  Nat.  Acad,,  April,  1917. 
18  B.  A.  Millikan,  Phys.  Bev.,  YII.,  362,  1916. 
1*  Phys,  Bev,,  Dec.,  1916. 
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a  = 


T«A« 


In  other  words,  since  r  is  a  whole  number, 
the  radii  of  these  orbits  bear  the  ratios  1, 
4,  9,  16,  25.  If  normal  hydrogen  is  as- 
sumed to  be  that  in  which  the  electron  is  on 
the  inmost  orbit,  2a  the  diameter  of  the  nor- 
mal hydrogen  atom,  comes  out  1.1  X  lO"*. 
The  best  determination  for  the  diameter  of 
the  hydrogen  molecule  yields  2.2  X  lO"',  in 
extraordinarily  close  agreement  with  the 
prediction  from  Bohr's  theory.  Further, 
the  fact  that  normal  hydrogen  does  not  ab- 
sorb at  all  the  Balmer  series  lines  which  it 
emits  is  beautifully  explained  by  the  fore- 
going theory,  since  according  to  it  normal 
hydrogen  has  no  electrons  in  the  orbits  cor- 
responding to  the  lines  of  the  Balmer  se- 
ries. Again,  the  fact  that  hydrogen  emits 
its  characteristic  radiations  only  when  it  is 
ionized  favors  the  theory  that  the  process 
of  emission  is  a  process  of  settling  down  to 
a  normal  condition  through  a  series  of  pos- 
sible intermediate  states,  and  is  therefore 
in  line  with  the  view  that  a  change  in  orbit 
is  necessary  to  the  act  of  radiation.  Simi- 
larly, the  fact  that  in  the  stars  there  are  33 
lines  in  the  Balmer  series,  while  in  the  lab- 
oratory we  never  get  more  than  12  is  easily 
explicable  from  the  Bohr  theory,  but  no 
other  theory  has  offered  even  a  suggestion 
of  an  explanation.  But  while  these  quali- 
tative successes  of  the  Bohr  atom  are  sig- 
nificant, it  is  the  foregoing  numerical  agree- 
ments which  constitute  the  most  compelling 
evidence  in  favor  of  the  single  arbitrary 
assumption  contained  in  Bohr's  theory, 
viz.,  the  assumption  of  non-radiating  elec- 
tronic orbits. 

Another  triumph  of  the  theory  is  that 
the  assumption  C,  devised  to  fit  a  purely 
empirical  situation,  viz.,  the  observed  rela- 
tions between  the  frequencies  of  the  Balmer 
series,  is  found  to  have  a  very  simple  and 
illuminating  physical  meaning,  viz.,  the 
atomicity  of  angular  momentum.    Such  re- 


lationships do  not  in  general  drop  out  of 
empirical  formulas.  When  they  do  we 
usually  see  in  them  real  interpretations  of 
the  formulas — ^not  merely  coincidences. 

Again  the  success  of  a  theory  is  often 
tested  as  much  by  its  adaptability  to  the 
explanation  of  deviations  from  the  behavior 
predicted  by  its  most  elementary  form  as 
by  the  exactness  of  the  fit  between  calcu- 
lated and  observed  results.  The  theory  of 
electronic  orbits  has  had  remarkable  suc- 
cesses of  this  sort.  Thus  it  predicts,  as  can 
be  seen  from  4,  5  and  3,  the  relationship 
which 'we  assumed,  viz.,  that  for  corre- 
sponding lines  (like  values  of  n^  and  n,  in 
4)  the  orbital  frequencies  n  are  propor- 
tional to  the  observed  frequencies  y  and 
similarly  it  predicts  the  Moseley  law  (2). 
But  this  latter  relation,  which  is  the  only 
one  of  the  two  which  can  be  directly  tested, 
was  found  inexact,  and  it  should  be  inexact 
when  there  is  more  than  one  electron  in  the 
atom,  as  is  the  case  save  for  H  atoms  and 
for  the  He  atoms  which  have  lost  one  nega- 
tive charge,  and  that  because  of  the  way  in 
which  the  electrons  infiuence  one  another's 
fields.  It  wiU  probably  be  found  to  break 
down  completely  for  very  light  atoms  like 
that  of  lithium.  The  more  powerful  the 
nucleus,  however,  and  the  closer  to  it  the 
inner  orbit  the  smaller  should  this  effect  be. 
Now  precisely  this  result  is  observed.  The 
Moseley  law  (2)  holds  most  accurately 
when  tested  for  hydrogen  and  the  elements 
of  highest  atomic  number  and  much  less 
accurately  when  tested  for  hydrogen  and 
aluminum  or  magnesium.  Similarly  the 
ratio  between  the  frequencies  of  the  a  and 
p  lines  of  the  E  series  approaches  closer  to 
the  theoretical  value  (that  for  hydrogen) 
the  higher  the  atomic  number  of  the  ele- 
ment. 

Again,  it  is  now  well  known  that  the 
a,  j3,  y  lines  in  the  characteristio  X-ray 
spectrum  are  not  single  lines  as  required  by 
the  simple  theory.    Accordingly  Sommer- 
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feld"  extended  Bohr  equations  in  the  en- 
deavor to  account  for  this  structure  on  the 
basis  of  ellipticity  in  some  of  the  orbits, 
and  Paschen^*  by  measurements  on  the 
structure  of  the  complex  helium  lines  has 
obtained  so  extraordinary  checks  upon  this 
theory  that  e/m  comes  out  from  his  meas- 
ments  to  within  a  tenth  per  cent,  of  the  ac- 
cepted value. 

A  further  prediction  made  by  the  theory 
and  discovered  as  soon  as  looked  for  was 
the  relation  between  the  lines  of  two  suc- 
ceeding series  of  this  sort : 

This  should  hold  accurately  from  the 
energy  relations  between  the  orbits  whether 
there  be  one  or  many  electrons  in  the  atoms. 
I  have  been  able  to  find  no  case  of  its  f  ail- 
ure,  though  the  data  upon  which  it  may  be 
tested  is  now  considerable.  I  have  also  re- 
cently pointed  out^^  that  it  is  equivalent  to 
the  well-known  Rydberg-Schuster  law,^' 
which  holds  quite  generally  among  optical 
series.  Finally,  the  ionizing  potential  of 
hydrogen  is  given  by  Bohr's  equation  as 
13.54  volts  while  experiment  yields  11.5 
volts.  This  discrepancy  in  no  way  preju- 
dices the  theory,  but  rather  lends  it  sup- 
port, for  the  computed  value  is  for  the 
hydrogen  atom  while  the  observed  value  re- 
lates to  the  hydrogen  molecule,  which  in 
view  of  the  repulsions  of  its  two  negative 
electrons  might  be  expected  to  be  ionized 
more  easily  than  the  hydrogen  atom.  Sim- 
ilarly the  computed  value  for  helium  which 
has  lost  one  negative  is  52.4  volts,  but  the 
helium  molecule  is  found  experimentally 
to  be  ionized  at  a  much  lower  potential, 
viz.,  20.5  volts.  That  Bohr  computed  this 
latter  value  at  27  instead  of  20.5  volts  is 

isAnnalen  der  Physik.,  51,  1,  1916. 
^•Anndlen  der  Physik.,  Oet.,  1916. 
"ifPhys,    Sev.,    Ma/,    1917,    presented    before 
Ameriean  Physical  Society,  December  1,  1916. 
i«  Baly, ' '  Spectroscopy, ' '  p.  488. 


not  at  all  serious,  since  he  had  to  make  very 
particular  assumptions  to  get  this  result. 

If  then  the  test  of  truth  in  a  physical 
theory  is  large  success  both  in  the  predic- 
tion of  new  relationships  and  in  correctly 
and  exactly  accounting  for  old  ones,  the 
theory  of  non-radiating  orbits  is  one  of  the 
best  established  truths  of  modem  physics. 
For  the  present  at  least  it  is  truth,  and  no 
other  theory  of  atomic  structure  need  be 
considered  until  it  has  shown  itself  able  to 
approach  it  in  fertility.  I  know  of  no  com- 
petitor which  is  as  yet  even  in  sight.  I  am 
well  aware  that  the  facts  of  organic  chem- 
istry seem  to  demand  that  the  valence  elec- 
trons be  grouped  in  certain  definite  equi- 
librium positions  about  the  periphery  of 
the  atom,  and  that  at  first  sight  this  demand 
appears  difficult  to  reconcile  with  the  theory 
of  electronic  orbits.  As  yet,  however,  there 
is  no  necessary  clash.  Hydrogen  and 
helium  present  no  difficulties,  since  the 
former  has  but  one  valency,  and  the  latter 
none.  It  is  to  these  atoms  alone  that  the 
unmodified  Bohr  theory  applies,  for  it 
treats  only  the  case  of  a  single  negative 
electron  rotating  about  a  positive  nucleus. 
That  the  E  radiations  of  the  heavy  elements 
are  so  accurately  predictable  from  those  of 
hydrogen  indicates  indeed  that  close  to  the 
nucleus  of  these  elements  there  lie  electrons 
to  which  the  Bohr  theory  fairly  accurately 
applies,  but  the  radiations  give  us  no  in- 
formation about  the  conditions  or  behaviors 
of  the  external  electrons  which  have  to  do 
with  the  phenomena  of  valency  and  we  have 
investigated  but  little  the  radiating  proper- 
ties of  the  atoms  which  possess  but  few 
electrons.  A  further  study  of  the  behavior 
with  respect  to  X-rays  of  the  elements  from 
lithium,  atomic  number  3,  to  sodium, 
atomic  number  11,  may  be  expected  to 
throw  new  light  on  this  problem. 

It  has  been  objected  too  that  the  Bohr 
theory  is  not  a  radiation  theory  because  it 
gives  us  no  picture  of  the  mechanism  of  the 
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production  of  the  frequency  v.  This  is 
true,  and  therein  lies  its  strength,  just  as 
the  strength  of  the  first  and  second  laws  of 
thermodynamics  lies  in  the  fact  that  they 
are  true  irrespective  of  a  mechanism.  The 
Bohr  theory  is  a  theory  of  atomic  structure ; 
it  is  not  a  theory  of  radiation,  for  it  merely 
states  what  energy  relations  must  exist 
when  radiation,  whatever  its  mechanism, 
takes  place.  As  a  theory  of  atomic  struc- 
ture, however,  it  is  thus  far  a  tremendous 
success.  The  radiation  problem  is  still  the 
most  illusive  and  the  most  fascinating 
problem  of  modem  physics.  I  hope  to  dis- 
cuss it  at  a  later  time. 

B.  A.  MnjiTKAN 
Btsrson  Laboratobt, 
Uniyxbsitt  or  Chicago 


GEORGE  CHRISTIAN  HOFFMANN 
Oeorge  Christian  Hoffmann,  formerly  as- 
sistant director,  chemist,  and  mineralogist 
of  the  Geological  Survey  of  Canada,  died  in 
Ottawa,  March  S,  1917.  He  was  bom  June  7, 
1887,  in  London,  England,  and  studied  at  the 
Royal  School  of  Mines  under  Sir  Henry  de  la 
B^he,  under  Hoffman,  Percy,  Smyth,  Stokes, 
Ramsay,  Htudey  and  Willis.  He  spent  several 
years  as  chemist  in  research  laboratories  of 
England,  and  later  1861,  wrought  in  Natal, 
South  Africa,  in  the  Mauritius,  later  again  in 
Australia.  In  1872  he  joined  the  technical 
stafiF  of  the  Geological  Survey  of  Canada, 
Montreal,  under  Dr.  Alfred  R.  C.  Sdwyn. 
Dr.  Hoffmann  was  a  fellow  of  the  Institute  of 
Chemistry  of  Great  Britain,  a  fellow  of  the 
Royal  Society  of  Canada  and  of  many  other 
distinguished  bodies.  He  is  the  author  of 
many  numerous  reports  published  by  the 
G^logical  Survey  of  Canada  and  the  Depart- 
ment of  Mines.  While  in  Australia  he  devoted 
considerable  time  in  the  phyto-chemical  labo- 
ratory attached  to  the  Melbourne  Botanic 
Garden  in  Victoria;  inquiries  into  the  tanning 
properties  of  the  barks  of  native  trees;  inves- 
tigation into  the  amount  of  potash  in  vari- 
ous indigenous  trees,  besides  experiments  in 
reference  to  various  acids,  tar  and  other  prod- 


ucts. Besides  the  above  enquiry  into  the 
suitability  for  paper-making  of  various  fibrous 
substances  were  carried  on  by  Dr.  Hoffmann. 
The  essential  oils  of  certain  trees,  dyeing 
properties  and  coloring  matter  of  others  and 
researches  on  tea,  opium  and  various  economic 
products  were  carried  out  in  conjunction  with 
Baron  Ferdinand  Mueller,  the  distinguished 
Australian  botanist.  His  bibliography  con- 
tains valuable  reports  and  papers  of  analyses 
and  determinations  of  Canadian  ores,  min- 
erals and  economic  products  characterizing 
the  rock  formations  of  Canada  and  elsewhere, 
including  rare  and  new  species. 

H.  M.  Aia 

British  Embassy, 
Washington,  D.  G. 


SCIENTIFIC  EVENTS 

LECTURB8  ON  SANITARY  SCIBNCB  AT 
RUTGERS   COLLEGE 

In  connection  with  the  recently  established 
course  in  sanitary  science,  Butgers  College  has 
inaugurated  a  series  of  public  lectures.  The 
list  foUows: 

November  27.  Professor  Jacqaes  Loeb,  of  the 
department  of  experimental  biology  of  the  Boeke- 
feller  Institate,  New  York  City,  ^'Begeneration." 

Febroary  5.  Br.  J.  G.  Needham,  professor  of 
entomology,  Cornell  University,  "Action.'' 

February  28.  Dr.  O.  M.  Potter,  of  the  Bnreaa 
of  Animal  Indnstry,  Washington,  D.  C,  "Abor- 
tion Diseases  of  Cattle.'' 

March  7.  Professor  A.  E.  Taylor,  PhJ).,  Uni- 
versity of  Pennsylvania,  "Agricultural  Production 
in  Germany  under  Blockade." 

March  8.  Mr.  Allen  Hazen,  C.E.,  New  York 
City,  "Purification  of  Water  Supplies." 

March  14.  Dr.  K.  F.  Kellerman,  associate  chief 
of  the  Bureau  of  Plant  Industry,  Washington,  D. 
C,  "Belation  of  Alg»  to  Public  Water  Supplies." 

March  19.  Dr.  J.  F.  Anderson,  director  of 
Squibb 's  Laboratory,  New  Brunswick,  N.  J., 
' '  Anaphylaxis. ' ' 

March  21.  Dr.  Theobald  Smith,  director  of  the 
department  of  animal  pathology  of  the  Bockefeller 
Institute,  Princeton,  N.  J.,  "Besearch  in  Animal 
Diseases  with  Beference  to  Agriculture  and  the 
Industries. ' ' 

March  22.  Dr.  Theobald  Smith,  director  of  the 
department  of  animal  pathology  of  the  BookefeQer 


Afbil  6,  1»17] 


SCIENCE 


331 


Institate,  Princeton,  N.  J.,  "Besearch  in  Animal 
DiBeases  in  their  relation  to  Public  Health." 

April  3.  Dr.  C.  L.  Ahiberg,  ehief  of  the  Bureau 
of  Chemistry,  United  States  Department  of  Agri- 
culture, Washington,  D.  C,  ''The  Administrative 
Control  of  our  Food  and  Drug  Laws." 

April  11.  Dr.  J.  T,  Anderson,  director  of 
Squibb 's  Laboratory,  New  Brunswick,  N.  J.,  "Pub- 
lic Health  Administration." 

April  17.  Dr.  W.  T.  Sedgwick,  director  of  the 
dex>artment  of  biology  and  public  health,  Massa- 
chusetts Institute  of  Technology,  Boston,  Mass., 
"Preparation  for  Public  Health  Work." 

April  18.  Dr.  B.  B.  Fitz-Bandolph,  assistant  di- 
rector of  the  state  hygienic  laboratory  at  Trenton, 
N.  J.,  "Public  Health  Conditions  as  they  are  in 
New  Jersey." 

April  19.  Dr.  B.  B.  Pitz-Bandolph,  assistant  di- 
xector  of  the  state  hygienic  laboratory  at  Trenton, 
N.  J., ' '  Public  Health  Conditions  as  they  should  be 
in  New  Jersey." 

April  20.  Dr.  V.  A.  Moore,  dean  of  the  New 
Jersey  State  Veterinary  College,  Cornell  Univer- 
sity, "Tuberculosis  in  Cattle  with  Special  Befer- 
enoe  to  Infected  Milk." 

April  26.  Dr.  A.  C.  Abbott,  director  of  the  lab- 
oratory of  hygiene  of  the  University  of  Pennsyl- 
vania, Philadelphia,  Pa.,  "Control  of  Transmis- 
sible Diseases." 

May  3.  Dr.  £.  G.  Conklin,  professor  of  biology 
at  Princeton  University,  "Heredity  and  Democ- 
rat." 

May  7.  Dr.  P.  H.  Mitchell,  professor  of  physiol- 
ogy at  Brown  University,  and  summer  director  of 
the  United  Statee  Fisheries  Laboratory  at  Woods 
Hole,  Mass.,  "Live  Problems  in  Nutrition  Be- 
search." 

May  16.  Mr.  G.  Fuller,  engineer  and  sanitary 
expert.  New  York  City,  "What  shall  be  the  limi- 
tation in  the  Pollution  of  Baw  Waters  so  that  they 
may  be  safely  purified  by  modem  Water  Treat- 
ment Plants." 

May  17.  Mr.  G.  Fuller,  "The  Present  Status 
of  Sewage  Disposal  Methods." 

SCIENTIFIC  RESEARCH  AND  THE  ELECTRICAL 

WORLD 

A  DEPARTMENT  of  Scientific  and  Industrial 
Hesearch  will  be  henceforward  one  of  the 
features  of  The  Electrical  World.  The  depart- 
ment is  to  be  conducted  by  Professor  Vladimir 
KarapetofF,  of  Cornell  University,  and  has 
for  its  object  the  "Interchange  of  Ideas,  In- 
Testigations  Contemplated,  Hesearch  Facilities 


Available,   and   Suggestions   for   Cooperative 

Work."    The  scope  of  the  research  section  is 

described  in  the  issue  of  March  17,  as  follows : 
This  section  is  started  without  preeonceived 
ideas,  but  with  a  sincere  desire  to  serve  the  inter- 
ests of  electrical  research  and  of  investigators.  In 
it  will  be  embraced: 

1.  Interchange  of  ideas  among  investigators  in 
the  electrical  industry  and  in  pure  seienoe  on  some 
important  problem  to  be  solved. 

2.  Questions  regarding  some  topio  in  research  to 
be  undertaken. 

3.  Suggestions  and  answers  to  questions  from 
those  who  are  in  a  position  to  advise. 

4.  Brief  reports  on  some  electrical  research  in 
progress  or  results  obtained. 

5.  Information  regarding  facilities  available  for 
electrical  research  in  private,  federal,  technical- 
school  or  public  service  companj  laboratories. 

6.  Discussions  and  tabulations  of  some  impor- 
tant research  problems  in  the  various  branches  of 
electrical  industry  and  science  with  the  idea  of 
concentrating  the  attention  of  the  investigators  on 
those  problems. 

7.  Suggestions  and  arrangements  for  coopera- 
tive research  where  it  is  superior  to  uncorrelated 
individual  efforts. 

Short  contributions  bespeaking  the  support  of 
electrical  research,  or  that  tend  to  enhance  its  dig- 
nity and  show  its  importance  in  the  cultural  stand- 
ing, prosperity  and  safety  of  the  country,  will  also 
be  welcome. 

A  few  experienced,  skilled  and  competent  in- 
vestigators can  not  of  themselves  accomplish  much, 
any  more  than  a  few  generals  without  an  army. 
A  large  number  of  young  electrical  engineers  and 
physicists  must  be  encouraged  and  interested  in 
research,  because  from  their  ranks  future  great  in- 
vestigators will  arise.  Many  will  become  useful 
assistants  in  research,  still  others  will  at  least  real- 
ize the  importance  of  research  and  will  encourage 
it  when  they  reach  positions  of  authority.  Above 
all,  a  circle  of  sympathetic  readers  must  be  cre- 
ated who  win  follow  research,  delight  in  new 
achievements,  and  lend  moral  and  material  sup- 
port to  faithful  workers.  Otherwise  the  section  will 
be  like  a  major  league  team  playing  a  spirited 
game  before  an  empty  grandstand. 

This,  then,  is  a  request  for  cooperation  from 
those  who  are  interested  in  research,  be  it  practical 
or  theoretical.  Let  the  profession  know  what  you 
are  doing  and  how  you  are  doing  it.  Let  us  all  re- 
joice in  your  triumphs,  and  let  us  lighten  your 
dificulties  or  disappointments  if  possible.    If  the 
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task  IB  too  large  for  you,  others  may  be  willing  to 
cooperate  and  help  a<:hieve  results. 

Following  are  some  suggestions  as  to  how  70a 
can  do  your  share  in  this  great  and  important 
work  of  inyentorying  and  stimulating  electrical  re- 
search: 

1.  Indicate  the  most  important  problems  in  the 
branch  of  electrical  engineering  in  which  you  spe- 
cialize. These  may  be  problems  on  which  you  aire 
working,  or  suggestions  for  investigations  by 
others. 

2.  Give  a  brief  account  or  at  least  titles  of  in- 
vestigations that  you  are  conducting,  or  of  the  re- 
search recently  done  under  your  supervision.  This 
information  will  be  published  for  the  purpose  of 
bringing  together  those  working  on  some  problem 
now,  and  also  those  who  may  take  it  up  later. 

3.  Describe  briefly  the  experimental  facilities  at 
your  disposal  and  the  kinds  of  problems  for  which 
th^  are  particularly  suitable;  also  other  facilities 
that  you  may  possess,  such  as  a  large  amount  of 
data  on  file,  a  collection  of  pamphlets  on  some 
topic,  natural  advantages  of  location,  etc. 

4.  Ask  questions,  if  you  have  any,  or  express  a 
desire  to  get  in  touch  with  other  investigators  on 
some  topic 

5.  Give  your  general  views  on  electrical  research 
and  on  how  to  encourage  it  and  make  it  more  pro- 
ductive. 

A  CENSUS  OP  CHEMISTS 

Db.  van  H.  Manning,  director  of  the  Bureau 
of  Mines,  and  Professor  Julius  Stioglitz, 
president  of  the  American  Ohemical  Society, 
have  addressed  a  letter  to  American  chemists 
asking  them  to  fill  in  a  blank  giving  informa- 
tion concerning  their  chemical  experience  and 
qualifications.    The  letter  reads: 

By  request  of  the  Council  of  National  Defense, 
the  Bureau  of  Mines,  in  cooperation  with  the 
American  Chemical  Society,  will  procure  a  roster  of 
chemists  of  the  United  States.  Data  covering  the 
qualifications,  experience  and  skill  of  each  chemist 
are  desired  to  determine  the  line  of  duty  in  which 
he  could  best  serve  the  country  in  time  of  need. 

European  experience  has  shown  that  nothing  is 
more  important  in  time  of  war  or  other  national 
emergency  than  a  knowledge  of  the  qualifications 
and  experience  of  the  country's  expert  technical 
men.  Men  whose  knowledge  was  invaluable  to  the 
production  of  munitions  ordnance  and  supplies 
were  killed  in  the  trenches  during  the  first  months 
of  the  European  war.  This  was  due  to  lack  of 
early  information  regarding  individuals  and  has 


now  been  remedied  in  every  European  country.  It 
is  therefore  important,  especially  at  present,  that 
this  information  be  available  in  the  United  States. 
You  are  accordingly  requested,  as  a  patriotic 
duty,  not  only  to  fill  out  the  card  which  you  will  re- 
ceive herewith,  but  to  see  that  every  chmnist  within 
your  acquaintance  receives  one  and  does  likewise. 
Additional  cards  will  be  furnished  upon  request. 
You  will  please  check  only  those  subjects  in  which 
you  are  expert,  especially  where  you  have  had  ac- 
tual manufacturing  experience.  Please  return  the 
card  promptly,  using  the  enclosed  franked  envelope. 
The  information  received  will  be  carefully  classi- 
fied, carded  and  indexed.  Your  prompt  response  to 
this  matter  will  be  very  much  appreciated. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  National  Academy  of 
Sciences,  which  will  be  held  in  Washington  on 
April  16,  17  and  18,  the  Hale  lectures  will  be 
given  by  Professor  Edwin  Q.  Conklin,  of 
Princeton  IJniTersity,  on  ''Methods  and 
Causes  of  Organic  Evolution." 

The  American  Philosophical  Society,  wliich 
will  hold  its  general  meeting  at  Philadelphia 
on  April  12,  13  and  14,  has  arranged  a  sym- 
posium on  aeronautics.  Papers  will  be  pre- 
sented by  Professor  A.  G.  Webster,  of  Clark 
University;  Brigadier  General  George  0. 
Squier;  Dr.  W.  F.  Durand,  chairman  of  the 
National  Advisory  Committee  for  Aeronautics, 
and  Dr.  Charles  F.  Marvin,  chief  of  the  U.  S. 
Weather  Bureau. 

The  twenty-fifth  anniversary  of  the  New 
York  Section  of  the  American  Chemical  So- 
ciety was  celebrated  with  a  dinner  and  smoker 
at  the  Chemists'  Club,  on  March  9,  1917.  The 
opening  remarks  of  Chairman  Matthews  were 
followed  by  addresses  by  Provost  Edgar  F. 
Smith,  of  the  University  of  Pennsylvania,  on 
"  Robert  Hare  " ;  Dr.  Wm.  H.  Nichols  on  "  The 
Early  History  of  the  Society,"  and  Dr.  E.  G. 
Love  on  "  The  First  Years  of  the  New  York 
Section."  Dr.  Charles  A.  Doremus  presented 
to  the  Section  a  large  steel  engraving  of  Pro- 
fessor J.  W.  Draper,  first  president  of  the 
American  Chemical  Society. 

The  David  Livingstone  gold  medal  of  the 
American  Geographical  Society  has  been  con- 
ferred on  Mr.  Theodore  Boosevelt  in  reoogni- 
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tion  of  his  scientific  acliievement  in  the' field 
of  geography  of  the  southern  hemisphere.  Mr. 
Boosevelt  addressed  the  meeting  after  the  pres- 
entation. 

On  the  evening  of  March  24,  at  a  banquet 
given  for  Professor  Anton  Julius  Carlson,  fifty 
of  his  former  pupils  who  have  taken  higher 
degrees  under  him  presented  him  with  a  Sigma 
Xi  k^  jewelled  with  diamonds  and  a  memorial 
booklet  containing  the  autographs  of  all  the 
participants.  Professor  Carlson  has  just  com- 
pleted his  tenth  year  as  director  of  mechanical 
physiology  at  the  University  of  Chicago. 

Sm  J.  J.  Thomson,  Cavendish  professor  of 
physics  at  the  University  of  Cambridge  and 
president  of  the  Eoyal  Society,  Sir  David 
Prain,  director  of  Kew  Botanical  Gardens,  and 
Sir  George  Beilby,  head  of  the  Boyal  Technical 
College  of  Glasgow,  have  been  elected  trustees 
of  the  Carnegie  Trust  for  Scottish  Universi- 
ties. 

Wb  learn  from  Nature  that  the  following 
have  been  elected  ordinary  fellows  of  the  Boyal 
Society  of  Edinburgh:  G.  B.  Bumside,  Dr.  B. 
Cunningham,  T.  C.  Day,  R  W.  Dron,  Pro- 
fessor A.  Gibson,  J.  Harrison,  Professor  J.  C. 
Irvine,  A.  Eang,  Sir  Donald  Macalister,  Eev- 
erend  H.  C.  Macpherson,  Lieutenant  L.  W.  G. 
Malcolm,  A.  E.  Maylard,  G.  F.  Merson,  F. 
PhilHps,  Dr.  H.  H.  Scott,  Sir  G.  A.  Smith,  Dr. 
J.  Tait,  Dr.  W.  W.  Taylor,  J.  McLean  Thomp- 
son,  W.  Thom^croft  and  Professor  D.  F. 
TovQy. 

Sir  W.  E.  Gabstin  and  Sir  G.  K.  Scott- 
Moncrieff  have  been  elected  honorary  members 
of  the  British  Institution  of  Civil  Engineers. 

Profbssob  C.  Vernon  Bots  has  been  elected 
president  of  the  London  Physical  Society. 

Dr.  Charles  H.  Hertt,  editor  of  the  Journal 
of  Industrial  and  Engineering  Chemistry,  has 
been  elected  chairman  of  the  New  York  Sec- 
tion of  the  American  Chemical  Society. 

Dr.  Kenneth  Taylor,  formerly  of  St.  Paul, 
has  been  appointed  director  of  the  Kobert 
Walton  Goelet  Eesearch  Laboratories  which 
are  housed  in  the  Doyen  Hospital,  Paris. 

Acxx>RDiNO  to  Nature  a  letter  lately  received 
from   Dr.    Eagnar    Karsten,    leader    of    the 


Swedish  expedition  in  Ecuador,  is  dated  El 
Tena,  East  Ecuador,  October  10,  1916,  and 
states  that  the  expedition  was  then  half-way 
along  the  difficult  road  from  Quito  to  Napo,  at 
which  latter  place  and  at  Ouraray  ethnograph- 
ical studies  and  collections  would  be  made. 

Mr.  Howard  F.  Weiss  has  resigned  as  di- 
rector of  the  Forest  Products  Laboratory  of 
the  United  States  Forest  Service  to  become  as- 
sociated with  the  C.  F.  Burgess  Laboratories, 
Madison,  Wis. 

George  Herbert  Palmer,  Alford  professor 
of  philosophy,  emeritus,  in  Harvard  Univer- 
sity, delivered  the  annual  charter  day  address 
in  the  Greek  theater  of  the  University  of  Cali- 
fornia on  March  23,  the  forty-ninth  anniver- 
sary of  the  chartering  of  the  University  of 
California  by  the  state. 

The  last  of  the  Harvey  Society  lectures 
will  be  given  at  the  New  York  Academy  of 
Medicine,  New  York,  on  April  7,  when  Pro- 
fessor William  H.  Howell,  of  the  Johns  Hop- 
kins University,  wiU  speak  on  "The  Coagu- 
lation of  the  Blood.*' 

Professor  C.  K.  Lefth,  of  the  University 
of  Wisconsin,  has  recently  completed  a  six- 
weeks'  course  of  lectures  on  metamorphic  geol- 
ogy at  the  University  of  Chicago. 

At  the  meeting  of  the  University  of  Penn- 
sylvania chapter  of  Sigma  Xi,  on  March  14, 
Dr.  William  Curtis  Farabee  gave  an  illustrated 
address  on  "  Some  Myth  Makers  of  the 
Amazon,"  based  on  his  recent  travels  in  South 
America,  and  Dr.  G^rge  B.  Gordon,  director 
of  the  University  Museum,  spoke  on  "The 
Museum's  Work  in  Exploration." 

Dr.  David  D.  WnrrNEY,  professor  of  zoology 
in  the  University  of  Nebraska,  gave  an  illus- 
trated lecture  on  "  Sex  Determination "  be- 
fore the  Science  Club  of  Kansas  State  Agri- 
cultural College  on  March  20. 

Dr.  Felice  Ferrero,  American  representa- 
tive of  the  Italian  press,  will  give  a  series  of 
three  lectures  on  the  History  of  Science  at 
Harris  Hall,  Northwestern  University.  The 
lectures  will  be  as  follows : 
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Thursday,  March  29.  "The  Period  of  Philo- 
Bophical  Speculation.  Theories  of  Evolution  and 
Arithmetic ' ' 

Saturday,  March  31.  "The  Shift  to  Experi- 
mental Methods.  Aristotle,  the  Naturalist,  the  As- 
tronomer and  the  PhTsicist." 

Monday,  April  2.  "The  Great  Lights  of  An- 
cient Science:  Archimedes  and  Hipparchus." 

The  third  Guthrie  lecture  of  the  Physical 
Society,  London,  was  given  on  March  23,  by 
Professor  P.  Langevin,  on  "Molecular  Orien- 
tation.'* 

Jonathan  Bisser,  professor  of  zoology  at 
Washburn  College  and  previously  assistant 
professor  at  Beloit  College,  died  on  March  23, 
aged  forty-eight  years. 

David  H.  Browne,  a  metallurgical  engineer 
living  at  Montclair,  N.  J.,  known  for  his  work 
in  copi)er  smelting,  died  on  March  30,  at  the 
age  of  fifty-three  years. 

Dr.  E.  p.  Bamsat,  curator  for  many  years 
of  the  Australian  Museum,  Sydney,  author  of 
works  on  ornithology,  has  died  at  the  age  of 
seventy-four  years. 

The  death  is  announced,  in  his  ninety- 
second  year,  of  James  Forrest,  honorary  secre- 
tary, and  for  many  years  the  secretary,  of  the 
Institution  of  Civil  Engineers. 

General  J.  A.  L.  Bassot,  the  distinguished 
French  geodesist,  has  died  at  the  age  of 
seventy-six  years. 

Among  New  York  State  civil  service  exami- 
nations to  be  held  on  May  5,  are  examinations 
for  the  position  of  assistant  bacteriologist  in 
the  State  Department  of  Health,  with  salaries 
of  $900  to  $1,800. 

The  annual  meetings  of  the  American  Asso- 
ciation of  Pathologists  and  Bacteriologists 
and  of  the  American  Association  of  Immunol- 
ogists  is  being  held  in  New  York  City  on 
April  6  and  7,  under  the  presidency  of  Dr. 
Bichard  Weil.  The  sessions  will  be  held  at 
the  New  York  Academy  of  Medicine  and  at 
the  Bockefeller  Institute. 

The  Peabody  Miiseum  of  Yale  University, 
which  for  forty  years  has  housed  the  Marsh 
collection  of  fossils,  the  Gibbs  mineralogical 
collection,  for  which  citizens  of  the  city'  and 


Yale  paid  $20,000  almost  a  hundred  years  ago 
that  it  might  not  go  to  the  city  of  Hartford, 
and  other '  collections  of  more  recent  date, 
closed  its  doors  to  the  public  last  week.  With 
the  razing  of  this  old  natural  history  muBeum 
will  pass  out  of  existence  the  building  that 
has  been  the  collie  home  of  many  distin- 
guished members  of  the  Yale  faculty,  includ- 
ing James  Dwight  Dana,  Othniel  Charles 
Marsh,  Addison  E.  Yerrill,  Sidney  I.  Smith 
and  Oeorge  Jarvis  Brush.  Visitors  will  hare 
no  opportunity  to  see  the  university's  collec- 
tions in  natural  history  until  the  new  museum 
on  the  Sage-Pearson  plot  is  finished. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

At  the  Charter  Day  exercises  of  the  Univer- 
sity of  California  on  March  23,  President 
Benj.  Ide  Wheeler  announced  that  the  gifts  of 
the  previous  twelve  months  amounted  to  ap- 
proximately half  a  million  dollars*  among  the 
principal  items  being  the  $70,000  given  by  Pro- 
fessor and  Mrs.  Oeorge  Holmen  Howison  to 
endow  a  fellowship  in  philosophy,  scholardiips 
in  English,  etc. ;  $200,000  provided  by  the  late 
Mrs.  Elizabeth  Josselyn  Boalt  to  endow  in- 
struction in  the  school  of  juriqtrudenoe;  $43»- 
493  given  by  various  friends  of  the  univer- 
sity to  furnish  and  equip  the  new  University 
Hospital  in  San  Francisco,  a  215-bed  teadiinfi: 
hospital,  itself  built  through  gifts  of  $586,000 
from  a  number  of  different  benefactors,  and 
$80,000  expended  during  the  year  by  the  gift 
of  Miss  Ellen  B.  Scripps,  for  a  new  thousand- 
foot  concrete  pier,  a  new  library  and  museum 
building,  etc.,  for  the  Scripps  Institution  for 
Biological  Research  at  La  Jolla. 

Mr.  Charles  W.  Bingham  (Yale,  '68),  of 
Cleveland,  Ohio,  has  given  $10,000  to  Yale 
University  for  the  endowment  of  scholarships 
to  be  awarded  to  graduates  of  the  high  schools 
of  Cleveland  and  its  vicinity  entering  the  col- 
lege or  the  scientific  school. 

All  Souls  College,  Oxford,  has  given  the 
university  fifteen  hundred  pounds  in  aid  of  the 
general  fund  and  the  like  stun  for  the  Bodleian 
Library. 
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Db.  Charles  A.  Mann»  of  the  University  of 
Wisconsin,  has  been  appointed  associate  pro- 
fessor of  chemical  engineering  at  Iowa  State 
College,  to  succeed  Professor  George  A.  Ga- 
briel, who  has  resigned  to  undertake  industrial 
work. 

At  Yale  University  Samuel  James  Becord, 
at  present  an  assistant  professor  in  the  For- 
estry School,  has  been  elected  professor  of  for- 
est products,  and  Assistant  Professor  Ralph 
Chipman  Hawley  has  been  promoted  to  a  full 
professorship  of  forestry. 

HowABD  LiLiENTHAL,  M.D.,  (Harvard,  '87), 
lias  been  appointed  professor  of  clinical  sur- 
gery  in  the  Cornell  University  Medical  School. 

Mr.  E.  D.  Merrill,  botanist  in  the  Bureau 
of  Science,  Manila,  and  for  the  last  four  years 
associate  professor  of  botany  in  the  University 
of  the  Philippines  and  head  of  the  department, 
has  been  promoted  to  the  f uU  professorship. 
His  services  will  be  divided  between  the  uni- 
versity and  the  Bureau  of  Science  as  in  the 
past. 

The  resignation  of  Dr.  £.  A.  Letts  from  the 
chair  of  chemistry  in  the  Queen's  University, 
Belfast,  is  announced. 


DISCUSSION  AND  CORRESPONDENCE 

BPICBNB  PROPILBS   IN   DBSBRT  LANDS 

In  the  genetic  analysis  of  the  land  forms 
characteristic  of  arid  regions  there  seems  to 
be  an  inexplicable  proneness  to  derive  all  relief 
effects  not  through  means  of  the  mastering 
erosive  powers  peculiarly  dependent  upon 
aridity  but  through  the  operation  of  the  same 
ideologic  processes  which  produce  the  land- 
scape features  under  conditions  of  normal 
humid  climate.  This  far  too  general  tendency 
to  regard  all  geographic  agencies  as  differing 
merely  in  degree  and  not  in  kind  inevitably 
leads  to  erroneous  conclusions  concerning  the 
origin  of  many  relief  details.  Although  in  the 
instance  of  desert  lands  there  are  not  only 
more  but  different  erosional  agencies  to  be 
taken  into  account  there  is  actually  less  com- 
plexity involved  than  in  moist  lands.  On  the 
other  hand  while  there  is  still  the  simulta- 
neous working  of  several  distinct  processes  a 


little-known  one  becomes  dominant  and  so 
thoroughly  ascendant  as  to  all  but  completely 
obscure  the  operations  of  the  others.  To  this 
aspect  of  the  desert  problems  little  attention 
has  been  heretofore  devoted. 

Although  this  exceptional  simplicity  of  land- 
scape derivation  obtains  in  typically  desert 
tracts  it  appears  to  be  not  nearly  so  iirevalent 
either  on  the  borders  of  the  desert  or  in  the 
penimibral  semi-arid  belts.  In  the  last  men- 
tioned situation  there  is  a  notable  mingling 
of  relief  effects  produced  by  the  action  of  sev- 
eral distinct  erosional  processes.  Here  re- 
corded observation  chances  to  be  most  exten- 
sive and  generalization  most  rampant.  Here, 
too,  because  of  the  fact  that  the  examination 
of  the  features  is  attended  by  strong  bias  of 
moist  climate  experience  misinterpretation  of 
true  desert  characters  is  rife. 

By  inference,  at  least,  use  of  the  title  ''  Epi- 
cene Profiles"  applied  to  arid  tracts,  presup- 
poses the  recognition  of  other  relief  effects. 
The  erogenic  profile  which  has  been  so  long 
inseparably  associated  with  desert  topography 
is  at  once  relegated  to  the  back-ground.  By 
its  elimination  a  diametrically  opposed  proi>- 
osition  is  substituted  for  that  most  brilliant 
of  geological  concepts — ^the  fault-block  hypoth- 
esis of  basin  range  structure  whereby  the 
mountain  prisms  are  tilting  and  floating  as  do 
ice-cakes  in  a  river  at  time  of  spring  break-up. 

The  early  impression  that  desert  ranges,  as 
those  of  the  Great  Basin  for  instance,  are  bur- 
ied mountains  still  strongly  x>ersist8.  But 
there  are  many  phenomena  in  such  regions 
that  water-action  does  not  begin  to  explain. 
The  rock-floor  which  many  interment  basins 
display  is  one  of  them.  The  smooth  plains 
surface  of  enisled  landscapes  at  once  excites 
greatest  interest.  To  find  such  tracts  areas 
of  profound  degradation  instead  of  extensive 
aggradation,  as  one  is  led  to  exx)ect  after  ac- 
cepting the  water-action  hypothesis,  is  truly 
surprising.  Whether  desert  tracts  of  this  de^ 
scription  owe  their  facial  expression  mainly  to 
pre-arid  corrasion  by  streams  all  traces  of 
which  have  long  since  vanished,  whether  the 
sloping  interment  plains  are  the  result  of  sheet- 
flood  erosion,  or,  as  is  still  more  lately  proposed, 
the  rock-floor  of  desert  piedmonts  is  due  to 
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former  stream-planatioii  and  burial  by  moun- 
tain wash  which  by  stream-action  at  a  later 
stage  is  again  removed  the  fact  remains  that 
the  finest  and  most  extensive  rock-floors  are 
found  in  situations  where  no  water-action 
could  possibly  have  occurred.  For  all  these 
cases  other  suggestions  of  genesis  is,  of  course, 
necessary. 

The  local  exhuming  of  the  rock-floors  of 
arid  piedmonts  by  the  r^noval  of  its  wash 
mantle  does  not  really  demand  any  elaborate 
inductive  reasoning  in  order  to  reach  an  ade- 
quate explanation  of  the  phenomenon.  It  is 
one  of  the  commonest  features  of  the  desert. 
The  effect  is  sometimes  repeated  over  the  same 
district  several  times  in  a  year.  It  has  been 
known  to  take  place  over  night — by  wind 
action.  In  the  semi-arid  belt,  or  on  the  margin 
of  lofty  mountains,  as  the  Sierra  Nevada  in 
California  for  example,  the  local  removal  of 
the  soil  layer  might  be  at  first  glance  ascribed 
to  stream-action;  but  broader  observation  ex- 
tending to  typical  desert  regions,  where  only 
low  hills  prevail,  demonstrates  at  once  that 
the  stream-planing  hypothesis  must  be  entirely 
abandoned.  The  extension  of  moist-climate 
principles  of  erosion  to  arid  lands  is  done  with 
constantly  growing  difficulty. 

In  support  of  the  idea  of  the  eolic  derivation 
of  many  rock-floored  piedmont  plains  there  are 
ample  published  observations.  The  late  W  J 
McG^'s  descriptions  of  the  phenomenon  as 
displayed  in  Sonoran  deserts  are  pertinent.  A 
single  experience  of  my  own  when  encamped 
on  the  Jornada  del  Muerto  at  the  northern  end 
of  the  Mexican  tableland  is  by  no  means  an 
isolated  instance.  There  at  the  foot  of  a 
mountain  apparently  "buried  up  to  its 
shoulders  in  its  own  debris"  a  strong  gale 
which  suddenly  arose  completely  swept  away 
in  a  half  hour's  time  the  supposedly  deep  soil 
and  laid  bare  the  smoothest  and  hardest  of 
rock-floors  worn  out  on  the  upturned  edges 
of  most  resistant  strata.  Since  the  situation 
was  at  the  mouth  of  a  canyon  and  upon  the 
back  of  what  appeared  to  be  a  broad  alluvial 
fan,  a  day's  later  visit  might  have  ascribed  the 
phenomenon  to  stream  work. 

Oharlbs  Ketes 


NOTES   CONCERNING   THE   FOOD   SUPPLY 
OF  SOME  WATER  BUGS 

Ik  the  literature  dealing  with  aq[uatia 
Hemiptera,  we  are  informed  that  without  ex- 
ception they  are  predatory:  those  which  dweD 
upon  the  surface  capturing  such  flies  and 
other  terrestrial  insects  as  may  chance  to  fall 
into  the  water,  and  those  that  pass  their  lives 
beneath  the  surface  preying  upon  aquatic  in- 
sects and  similar  organisms. 

In  the  light  of  recent  observations  along  this 
line,  the  above  information  seems  inadequate. 
Gorixids  for  instance  are  largely  herbivorous. 

The  bulk  of  the  food  of  our  common  water- 
strider,  Oerris  marginatus,  consists  at  certain 
times  of  the  year  almost  exclusively  of  the 
Jassids  and  related  forms  that  feed  on  Junetu 
and  other  plants  bordering  on  and  growing 
in  the  shallow  waters. 

Our  common  species  of  Bheunuitohates, 
while  it  does  not  disdain  to  feed  upon  small 
insects  that  fall  into  the  water,  obtains  its 
main  supply  from  the  little  crustacean  forma 
such  as  Ostracods  and  Daphnians,  which 
swarm  the  quiet  pools.  These  it  captures  as 
they  rest  at  the  surface,  scooping  them  out 
and  holding  them  aloft  upon  the  upturned  tip 
of  the  beak,  while  the  body  of  the  little  victim 
is  being  depleted  of  its  nutritive  material.  A 
species  of  the  genus  Microvelia  oommon  in 
Kansas  has  access  to  the  same  source  for  its 
food  supply  and  similar  habits  of  consuming 
it.  Mesovelia  muUarUi,  our  little  green 
Oerrid,  has  been  observed  exploring  the  sides 
of  stems  of  Juncus  and  Typha  that  lay  just 
beneath  the  surface  for  Ostracods,  which  thejy 
occasionally  obtained,  while  the  well-known 
marsh  treader,  Hydrometra  fnartini,  stalks 
about  over  the  floating  vegetation  in  search  of 
whatever  small  beings  chance  to  come  to  the 
surface  film.  Its  victims  have  been  observed 
to  consist  of  mosquito  wigglers,  mosquito 
pupsB,  emerging  midges,  nymphal  corixids,  and 
Ostracods,  as  well  as  small  terrestrial  insects 
floimdering  on  the  water. 

Among  the  bugs  that  live  in  the  water,  none 
are  more  common  than  the  back-swimmers, 
or  Notonectids,  and  the  water  boatmen,  or 
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OorixidB.  The  fonner  feed  in  their  first  three 
stages  largely  upon  the  small  Crustacea — 
OstracodSy  cyclops  and  Daphnians,  etc./  add- 
ing to  this  diet  such  other  forms  as  they  are 
able  to  master,  including  corixids,  mosquito 
larvn  and  their  own  weaker  brothers,  while  the 
source  of  the  food  supply  of  the  boatmen* 
is  found  in  the  brown,  sedimentary  material 
on  the  bottom  of  the  i>ool.  This  they  scoop 
up  with  the  flat  rakes  of  their  fore-legs.  These 
rakes  are  the  somewhat  spoonshai)ed  terminal 
segments  or  pdlcB,  which  are  most  admirably 
equipped  for  their  work.  An  examination  of 
the  contents  of  the  digestive  tract  reveals 
much  of  disorganized  unicellular  plant  matter, 
diatoms,  oscillatoria,  eugleusB,  chlamodomonas, 
and  occasionally  the  shell  of  an  arcella,  or 
the  remains  of  other  lowly  animal  forms. 

Thus,  it  may  be  noted  that  the  Oorizids  can 
be  looked  upon  as  members  of  the  producing 
class  in  the  waters  where  they  are  found. 
Gkithering  their  food  from  the  slimy  ooze  at 
the  bottom  of  the  pool,  they  in  turn  make 
forage  for  the  many  predatory  animals  that 
lurk  in  the  shadowy  places  or  dart  in  pursuit 
of  their  pr^.  We  have  witnessed  their  capture 
by  Notonectids,  Kaucorids  and  nymphal  Belo- 
stomas,  by  the  larvsB  of  Dyticids  and  Gyrinids^ 
and  are  forced  to  believe  that  they  take  their 
place  with  the  Entomostraca  in  furnishiog 
food  supply.  Their  alertness  and  agility,  how- 
ever, permit  them  to  maintain  themselves  even 
in  waters  swarming  with  carnivorous  forms, 
while  in  proper  waters,  with  an  absence  of  a 
dominating  predatory  population,  they  thrivs 
in  astonishing  numbers. 

More  might  be  said  concerning  the  role 
played  by  the  aquatic  Hemiptera  in  the  soci- 
ety of  water  forms,  but  this  will  suffice  to  indi- 
cate that  they  have  a  part  not  heretofore  re- 
corded— ^an  intimate  relation  to  certain  of  the 

iWe  have  reared  N,  undulaia  to  end  of  fourth 
instar  in  a  small  Petri  dish,  its  only  food  being 
oBtracods  supplied  to  it  daily  by  means  of  a  pi- 
pette. 

s  We  have  carried  a  species  of  boatmen  through 
its  entire  cycle  as  many  as  twelve  individuals  in  a 
single  Petri  dish  upon  such  fare. 


Entomostraca,  and  even  to  the  unicellular  life 
of  our  ponds  and  pools.    H.  B.  Hunqibvobd 

Ck)RKXLL  UNIVXBSITT 

THE  DOCTRINE  OP  EVOLUTION  AND  THE 

CHURCH 

To  THE  Editor  of  Sgiekce  :  In  the  minds  of 
those  who  are  beginning  to  be  classed  among 
the  older  men,  there  still  lingers  the  memory 
of  the  time  when  the  pulpit  hurled  its  de- 
nouncements against  those  men  of  science  who 
had  the  temerity  to  accept  the  doctrines  of 
evolution  as  advanced  by  Darwin  and  Huxley. 

An  interesting  instance  of  the  entire  change 
of  opinion  that  has  come  over  the  clergy  is 
shown  by  an  experience  that  occurred  at  the 
exercises  connected  with  the  celebration  of  the 
one  hundredth  anniversary  of  the  consecration 
of  St.  John's  Ohurch  in  Washington  City  on 
January  14,  1917. 

A  former  rector  of  St.  John's,  the  Kev.  Dr. 
G^rge  William  Douglas,  now  a  canon  of  the 
Cathedral  of  St.  John  the  Divine  in  New  York 
City,  in  a  sermon  in  which  he  reviewed  the 
history  of  the  church,  si)oke  of  a  century  aS 
being  a  very  short  time  in  comparison  with 
the  time  during  which  man  had  inhabited  our 
earth,  quoting  Henry  Fairfield  Osbom's  re- 
cent work  on  "  Men  of  the  Old  Stone  Age  "  as 
his  authority,  for  the  number  of  years. 

It  is  a  far  cry  to  the  Oxford  meeting  of  the 
British  Association  in  1860  when  the  learned 
Bishop  Wilberforce  attempted  so  unsuccess- 
fully to  controvert  Haixley,  the  youthful  advo- 
cate of  science,  then  well  nigh  unknown  out- 
side the  narrow  circle  of  scientific  workers. 

On  Huxley's  tomb  are  these  words: 

And  if  there  be  no  meeting  past  the  grave, 
If  all  is  darkness,  silence,  yet  'tis  rest. 
Be  not  afraid,  ye  waiting  hearts  that  weep, 
For  God  "still  giveth  his  beloved  sleep," 
And  if  an  endless  sleep  he  will — so  well. 

Sir  Michael  Foster  once  said: 

Future  visitors  to  the  burial  place  [of  Huxley] 
on  the  northern  heights  of  London,  seeing  on  his 
tomb  the  above  lines,  will  recognize  that  the  ag- 
nostic man  had  much  in  common  with  the  man  of 
faith. 

It  is  interesting  to  note  the  fact  that  Osborn 
was  a  pupil  of  Huxley's  and  by  chance  was  in 
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the  oongregation  when  Dr.  Douglas  preached 
his  sermon.  Marcus  Benjamin 

THE  MANUFACTURE  OP  APPARATUS  AND 

CHEMICALS 

To  THE  Editor  of  Science:  It  has  often 
occurred  to  me  that  it  would  be  beneficial  to 
science  if  some  of  the  large  universities  of 
this  country  would  cooperate  to  build  a  factory 
where  chemicals  and  apparatus  would  be  manu- 
factured and  sold  to  the  various  scientific  in- 
stitutions at  a  correct  margin  of  profit.  Per- 
haps the  Bockefeller  or  Carnegie  Foundation 
could  be  interested  in  such  a  project.  The 
majority  of  fellow  investigators  and  tmiver- 
sity  professors  would  welcome  such  an  arrange- 
menty  for  it  would  make  material  accessible 
which  is  difficult  to  obtain  otherwise  and  might 
be  an  important  source  of  instruction  to  indus- 
trial chemists  and  physicists. 

Louis  Baumann 
The  Stats  Univsksitt  of  Iowa 

LORD  LISTER  ON  THE  VALUE  OF  VIVISECTION 

To  THE  Editor  of  Science  :  In  reference  to 
the  letter  from  Lord  Lister  to  myself  published 
in  Science  of  March  80,  1017,  I  beg  leave  to 
make  this  explanation.  Beoently  the  original 
copy  of  this  letter  has  been  found.  It  is  dated 
12  Park  Orescent,  Portland  Place,  London, 
West,  4th  of  April,  1898,  and  addressed  to 
myself.  Just  after  its  receipt  I  handed  it  to  a 
friend  to  use  in  connection  with  the  hearing 
before  the  United  States  Senate  on  the  Gal- 
linger  Bill  relating  to  animal  experimentation 
in  the  District  of  Oolumbia.  My  friend  pre- 
sented it  at  the  hearing  and  it  is  published  in 
the  pamphlet  relating  to  that  hearing. 

When  Sir  Rickman  Qodlee  sent  me  a  copy 
of  the  "rough  draft"  of  this  letter  not  long 
ago,  saying  if  it  had  been  received  he  would 
like  to  publish  it  in  his  "  Life  of  Lord  Lister,*' 
I  went  with  great  care  over  all  of  my  letters 
and  could  not  find  the  original.  As  it  was 
almost  a  score  of  years  since  it  had  been  re- 
ceived I  had  quite  forgotten  it  and  came  to  the 
conclusion  that  either  it  had  gone  astray  in  the 
mails  or  had  never  been  sent.  It  has  been 
returned  to  me  and  I  have  placed  it  in  the 


Library    of    the    College    of    Physicians    of 

Philadelphia.  W.  W.  Keen 

Philadelphia,  Pa., 
March  31,  1917 


QUOTATIONS 

THE  AMERICAN  ASSOCIATION  AND  WORK  IN 

AGRICULTURE 

The  annual  meeting  of  the  American  As- 
sociation for  the  Advancement  of  Science  is 
one  of  the  great  scientific  events  of  the  year. 
It  is  a  vast  clearinghouse  for  ideas  and  results 
in  science,  and  for  the  testing  and  molding  of 
views.  It  presents  the  largest  forum  in  this 
country  for  healthy,  tempered  but  searching 
criticism  in  science,  without  which  science  be- 
comes self-complacent,  lax  and  tmezacting  in 
its  requirements. 

Beyond  this,  such  a  meeting  of  men  associ- 
ated with  the  various  branches  of  science  has  a 
remarkably  broadening  influence.  One  gets 
new  insight,  suggestion  and  inspiration  from 
such  a  contact  of  minds,  such  a  presentation 
of  evidence,  such  a  weighing  and  testing  of  re- 
sults and  of  views.  The  individual  finds  anew 
that  his  branch  of  science  or  his  specialty  has 
relations  beyond  the  narrow  limits  in  which  he 
has  been  considering  it,  and  that  there  is  not 
only  an  interest  in  following  this  broader  rela- 
tion, but  a  danger  unless  he  does  that  he  may 
specialize  too  closely  in  his  thinking  and  view 
his  subject  out  of  focus. 

Hence  it  seems  worth  while  for  the  man  of 
science  to  foregather  from  time  to  time  with 
his  colleagues  in  the  annual  convocation,  worth 
the  time  and  worth  the  money  outlay.  This  is 
not  so  much  to  listen  to  papers  which  might  be 
read  or  to  present  a  report  which  might  be  pub- 
lished, but  to  keep  his  mind  from  narrowing, 
to  maintain  a  contact  with  science  which  is 
well  nigh  impossible  otherwise,  and  an  asso- 
ciation which  contributes  so  much  to  the  zeal 
and  the  satisfaction  of  a  scientific  career.  It 
brings  him  definitely  into  membership  in  that 
great  fraternity  of  workers  in  the  broad  field 
of  science — some  for  its  own  sake,  some  for  its 
relations  to  human  welfare,  all  having  the  com- 
mon puipose  to  advance  knowledge  and  under- 
standing. It  was  the  belief  in  such  advantages 
that  led  thousands  of  men  and  women  to  jour- 
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ney  long  distances,  many  from  the  south  and 
the  west,  to  attend  the  New  York  meeting. 

The  relation  to  agriculture  of  considerable 
parts  of  the  programs  of  various  sections  and 
affiliated  societies  seems  increasingly  greater 
with  each  succeeding  meeting.'  Perhaps  it  is 
because  our  interest  is  broadening.  Perhaps  it 
is  because  the  investigation  in  agriculture  is 
leading  more  and  more  deeply  into  the  realm 
of  the  sciences.  And  undoubtedly  it  is  because 
interest  in  these  problems  is  becoming  more 
^despread,  for  the  problems  of  agriculture  are 
now  attracting  the  attention  of  very  many  men 
and  women  identified  with  nonagricultural  in- 
stitutions. The  biological  chemists,  the  various 
botanical  organizations,  the  entomologists,  the 
zoologists,  the  geneticists,  the  ecologists,  all 
had  papers  of  immediate  import  to  agricultural 
investigation.  Indeed,  there  were  so  many  of 
these  contributions  and  discussions  that  the 
difficulty  was  to  hear  more  than  a  small  part 
and  to  make  a  selection. — Experiment  Station 
Record. 


SCIENTIFIC  BOOKS 

Plant  Succession.  An  Analysis  of  the  Devel- 
opment of  Vegetation.  By  Fredebio  E. 
Clbmbivts,  Oam^ie  Institution  of  Wash- 
ington, Publication  INTumber  242,  Washing- 
ton, D.  C,  1916.  Pp.  xiii-f-612,  61  half 
tone  plates  of  two  to  three  figures  each,  and 
51  figures  in  the  text. 

For  nearly  a  quarter  of  a  century  the  author 
of  this  large  and  attractive  volume  has  been 
investigating  numerous  problems  in  the  field 
of  phyto-ecology  and  related  subjects  as  he 
has  found  them  in  the  great  out-of-door  labo- 
ratory of  western  United  States.  This  area 
is  particularly  stimulating  for  such  work  since 
so  many  of  the  natural  life  phenomena  have 
been  preserved  to  the  present  in  nearly  their 
original  conditions.  During  these  years  the 
author  has  been  favored  with  unusual  facil- 
ities for  the  conduction  of  his  investigations. 
Because  of  these  facts,  as  well  as  because  of 
the  well-known  leadership  which  American 
ecologists  enjoy,  this  latest  work  from  Clem- 
ents will  attract  the  attention  of  botanists  and 
biologists  in  general  throughout  the  world. 


The  reader  must  understand  that  this  work 
is  not  in  any  sense  a  treatise  on  general  plant 
ecology.  It  represents  a  careful  examination 
of  the  facts  and  principles  of  plant  succession, 
an  analysis  of  the  development  of  vegetation 
in  the  past  as  well  as  the  present,  together 
with  a  digest  of  the  methods  for  investigating 
successional  phenomena. 

The  subject-matter  of  the  monograph  is  ar- 
ranged in  fifteen  subdivisions  or  chapters.  In 
Chapter  I.  the  author  rewrites  his  rather 
familiar  views  as  to  the  fundamental  nature 
and  causes  of  succession.  He  points  out  that 
''the  developmental  study  of  vegetation  rests 
upon  the  assumption  that  the  unit  or  climax 
formation  is  an  organic  entity."  Ab  a  living 
entity  this  unit  arises,  develops,  matures  and 
eventually  disappears.  All  such  entities  or 
formations  develop  as  a  result  of  succession 
which  may  occur  again  and  again  in  the  his- 
tory of  each  climax  imit.  The  most  striking 
external  feature  of  aucoession  lies  ''in  the 
movement  of  populations,  the  waves  of  inva- 
sion, which  rise  and  fall  through  the  habitat 
from  initiation  to  climax." 

An  excellent  historical  summary  beginning 
with  King  (1685)  and  including  the  work  of 
twentieth  century  ecologists  is  included  in 
Chapter  11.  This  is  a  valuable  summary  of 
the  concepts  that  have  helped  in  shaping 
modem  ideas  with  regard  to  plant  succession. 

Then  follows  a  long  chapter  on  the  causes 
of  succession.  "  Initial  causes ''  are  discussed 
under  the  captions:  Topographic  Causes, 
Erosion,  Deposit,  Elevation  and  Subsidence, 
Edaphic  Causes,  Climatic  Causes,  Biotic 
Causes,  while  "  ecesic  causes  "  are  enumerated 
as  Aggregation,  Migration,  Ecesis,  Competi- 
tion and  Invasion.  This  chapter  is  followed 
by  a  study  of  stabilization  and  the  develop- 
ment of  the  final  or  climax  community. 

The  structure  and  units  of  v^etation  are 
treated  at  length  and  the  views  of  various 
ecologists  upon  these  subjects  smnmarized. 
One  of  the  most  interesting,  as  perhaps  most 
valuable,  parts  of  the  book  is  the  attempt  of 
the  author  to  focus  attention  more  sharply 
than  has  ever  been  done  before  upon  the  fact 
that  plant  communities  may  and  should  be 
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dassified  by  means  of  serai  units  as  well  as  by 
climax  units.  Both  methods  have  been  used 
by  various  investi^rators  rather  indiscrimi- 
nately, or  at  least  no  particular  model  (if 
there  be  such)  has  been  followed  consistently. 
Clements  rightly  emphasizes  the  desirability 
of  working  out  and  adopting  a  set  of  terms 
to  cover  these  two  concepts  of  vegetation  and 
he  goes  so  far  as  to  propose  terms  by  means 
of  which  the  various  climax  and  serai  fea- 
tures of  the  plant  formation  may  be  described. 
The  reviewer  is  aware  of  the  advantages  and 
disadvantages  of  the  various  systems  which 
have  been  proxwsed  in  the  past  and  we  must 
confess  that  this  latest  proposal  is  p^haps 
still  far  from  the  ideal,  and  yet  it  represents  an 
advance,  it  marks  progress.  At  least  it  serves 
to  focus  the  attention  upon  the  dynamic  phases 
of  vegetation  as  apart  from  the  static.  The 
author  may  be  criticized  for  the  introduction 
of  new  terms  in  this  connection,  but  new 
concepts  or  relations  may  be  expressed  only 
by  appropriate  words.  Scientific  men  should 
not  be  confounded  by  the  introduction  of  an 
occasional  new  term. 

The  climax  units  which  Clements  proposes 
are:  associations,  climax  communities  which 
associated  regionally  constitute  the  formation ; 
consociations,  the  units  of  the  association, 
characterized  by  a  single  dominant  species; 
societies,  communities  within  an  association 
or  consociation  controlled  by  one  or  more  sub- 
dominant  species;  and  clans  or  aggr^ations 
of  secondary  species  within  either  of  the  above 
subdivisions.  The  clan  is  quite  local  and  often 
not  sharply  delimited  from  the  society. 

Serai  units  are  analogous  to  climax  units 
or  communities  throughout  the  course  of  suc- 
cession. These  units  are  proposed  in  order  to 
point  out  sharply  the  distinctions  between  the 
developmental  or  dynamic  and  climax  or 
static  phases  of  vegetation.  The  associes  is 
the  developmental  equivalent  of  the  associa- 
tion, differing  from  the  latter  only  in  its 
transient  nature.  The  consocies  corresponds 
to  the  consociation  in  the  same  manner  that 
associes  corresponds  to  association.  *^  The 
consocies  is  a  serai  community  marked  by  the 
striking  or  complete  dominance  of  one  species, 


belonging,  of  course,  to  the  life-form  typical  of 
that  stage  of  development."  The  socies  is 
likewise  the  developmental  equivalent  of  the 
society.  The  colony  is  an  initial  community 
of  two  or  more  species.  Colonies  resemble 
clans  in  their  limited  size  and  absence  of 
clearly  defined  relation  to  the  habitat.  From 
their  appearance  in  bare  areas  colonies  are 
nearly  always  sharply  delimited.  The  inva- 
sion of  weeds  frequently  follows  the  colony 
type  of  grouping.  The  family  is  a  group  of 
individuals  belonging  to  one  species.  Because 
of  this  nature  families  are  quite  rare  in  gen- 
eral, but  they  are  common  in  bare  areas  and  in 
the  initial  stages  of  a  succession.  This  at- 
tempt to  work  out  a  classification  of  vegeta- 
tion types  fotmded  ui>on  the  developmental 
basis  should  appeal  to  all  broad-minded  stu- 
dents of  plant  ecology. 

Another  valuable  portion  of  Clements's  book 
is  the  part  devoted  to  the  climax  formations 
of  North  America  as  summarized  from  the 
available  literatiure. 

Successional  studies  in  Eurasia  are  also  ab- 
stracted. 

An  extended  portion  of  the  monograph  is 
devoted  to  a  discussion  of  ''past  climates  and 
climaxes"  or  to  the  succession  of  vegetation 
in  remote  times  as  revealed  in  the  geological 
record.  ''The  operation  of  succession  was 
essentially  the  same  during  the  geologrical  past 
that  it  is  to-day:  from  the  nature  of  their 
vegetation  forms,  the  record  deals  largely  with 
the  ultimate  stages  of  such  successions.  It  is 
evident  that  geological  succession  is  but  a 
larger  expression  of  the  same  phenomenon, 
dealing  with  infinitely  greater  periods  of  time, 
and  produced  by  physical  changes  of  such 
intensity  as  to  give  each  geological  period  its 
peculiar  stamp.  If,  however,  the  geological 
record  were  sufficiently  complete,  we  should 
find  unquestioncJbly  that  these  great  succes- 
sions merely  represent  the  stable  termini  of 
many  series  of  smaller  changes,  such  as  are 
found  everywhere  in  recent  or  existing  vege- 
tation. ...  In  short,  the  development  and 
structure  of  past  vegetation  can  be  understood 
only  in  consequence  of  the  investigation  of 
existing  vegetation." 
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The  inyeetigations  of  Douglas  on  ^  Weather 
Cycles  in  the  Growth  of  Big  Trees  "  and  "  A 
Method  of  Estimating  Bainf  all  by  the  Qrowth 
of  Trees/'  of  Huntington  on  the  climatio 
factor,  and  of  Humphreys  on  the  relation  of 
volcanic  dust  to  climatic  changes,  etc.,  ap- 
pear to  have  been  the  chief  inspiration  and 
sources  for  this  particular  portion  of  the 
monograpL 

This  is  a  yery  new  field  for  the  modem 
student  of  plant  succession.  The  author  states 
that :  ^'  The  interpretations  of  past  vegetations 
rests  upon  two  basic  assumptions.  The  first 
is  that  the  operation  of  climatic  and  topo- 
graphic forces  in  moulding  plant  life  has  been 
essentially  the  same  throiighout  the  various 
geological  periods.  This  is  a  direct  corollary 
of  the  conclusions  of  Lyell  as  to  geology,  and 
of  Huntington,  Humphreys  and  others  as  to 
climatology.  The  second  assumption  is  the 
one  already  quoted,  namely,  that  the  operation 
of  succession  as  the  developmental  process  in 
vegetation  has  been  essentially  uniform 
throughout  the  whole  course  of  the  geosere. 
From  these  two  assumptions  naturally  follows 
a  third  to  the  effect  that  the  responses  of  ani- 
mals and  man  to  climate  and  to  vegetation, 
both  as  individuals  and  in  groups,  have  re- 
mained more  or  less  identical  throughout  geo- 
logical time.  As  a  consequence  of  Darwin's 
work,  this  has  long  been  accepted  for  the  indi- 
vidual, but  as  to  the  community  it  still  awaits 
detailed  confirmation  by  the  new  methods  of 
£oecology.  Further,  if  all  these  be  accepted 
as  necessary  working  hypotheses,  it  is  evi- 
dent that  what  is  true  of  the  parts  must  be 
true  of  the  whole  plexus  of  geological  causes 
and  biological  responses  in  the  past." 

The  attempt  is  then  made  to  trace  the  suc- 
cessions through  the  various  geological  eras 
with  their  shifting  climates  and  climaxes. 
But  here  again  the  details  are  so  numerous 
and  so  many  biological  principles  are  involved 
that  only  first-hand  examination  of  these 
chapters  can  give  the  reader  an  adequate  con- 
ception of  the  matter  handled  in  this  way.  In 
passing  it  is  interesting  to  note  that  Olements 
has  used  vegetation  rather  than  animal  life 
as  the  basis  for  the  recognition  of  eras  of  the 


geological  record,  somewhat  after  the  fashion 
of  Saporta  (1881).  Thus  we  read:  Eophytic, 
Paleophytic,  Mesophytic,  Oenophytic. 

These  latter  chapters  should  be  particularly 
suggestive  and  stimulating  to  the  animal  ecol- 
ogist  and  the  paleo-ecologist  as  well  as  to 
others  with  an  interest  in  the  phenomena  of 
living  thing  of  past  ages. 

The  bibliography  of  nearly  a  thousand  titles, 
the  most  of  which  have  been  abstracted  or 
noted  somewhere  in  the  text,  is  still  another 
valuable  part  of  the  book.  This  is  probably 
the  most  nearly  complete  collection  of  titles 
on  succession  and  related  phenomena  avail- 
able. 

It  may  be  said,  after  securing  a  bird's-eye 
view  of  the  book  as  a  whole,  that  Clements's 
monograph  presents  an  invaluable  summary 
of  oyxr  knowledge  of  plant  succession  and  that 
it  must  become  at  once  the  indispensable 
reference  and  guide  for  the  student  of  vege- 
tative cycles  in  all  parts  of  the  world. 

Bathond  J.  Pool 
Thb  XTnivibsity  or  Nxbbaska 


SPECIAL  ARTICLES 

RECENT  investigations   OF  TRACTIVE  RE- 
SISTANCES TO  MOTOR  TRUCKS  ON 
ROADS  AND  PAVEMENTS 

An  experimental  investigation  was  carried 
on  in  the  research  division  of  the  electrical 
engineering  department,  at  the  Massachusetts 
Institute  of  Technology,  during  the  year 
1916,  under  a  fund  contributed  for  researches 
on  motor  trucks,  for  the  purpose  of  determin- 
ing the  tractive  resistance  of  a  motor  delivery 
wagon  with  four  wheels  and  solid  rubber 
tires  on  various  level  urban  roads  and  pave- 
ments. The  complete  report  on  this  research 
was  published  in  the  Proceedings  of  the  Amev' 
lean  Institute  of  Electrical  Engineers,  June, 
1916. 

By  "  tractive  resistance  "  is  meant  the  hori- 
zontal force  necessary  to  apply  to  the  truck 
in  order  to  keep  it  at  a  constant  speed  in  still 
air  after  deducting  axle  frictions  and  internal- 
mechanism  losses.  It  is,  therefore,  the  re- 
active force  offered  by   the  truck,   assumed 
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internally  frictionless,  in  overcoming  the  road, 
tire  and  still-air  resistances  on  a  level  surface. 
It  may  be  expressed  either  in  pounds  weight 
per  short  ton  of  total  moving  mass,  or  in  kilo- 
grams per  metric  ton,  or  in  per  cent,  equiv- 
alent grade.  Thus  a  1  per  cent,  equivalent 
Crrade  tractive  resistance  means  that  a  car 
without  axle  friction  or  other  internal  mechan- 
ism losses  would  require  to  be  pulled  on  a 
level  road  at  a  constant  stated  speed  a  force 
of  20  pounds  per  short  ton  of  2,000  X)ounds,  in 
order  to  overcome  the  resistance  of  the  tires, 
road-bed  and  still-air  displacement.  This 
force  would  obviously  serve  to  propel  the 
same  vehicle  up  a  1  per  cent  grade  in  the 
absence  of  tire,  road-bed,  still-air  and  internal 
frictions.  At  a  given  speed,  therefore,  this 
tractive  resistance  depends  upon  the  wheel, 
the  tire,  and  the  road,  and  also  on  the  air-dis- 
placement resistance  of  the  truck. 

The  truck  tested  was  a  1,000-lb.  (450  kg.) 
electrically-propelled  delivery  wagon  equipped 
with  single  solid  rubber  tires,  one  on  each  of 
the  four  wheels — ^the  tire  rating  being  36  in. 
by  2}  in.  (915  mm.  by  68.5  mm.).  The  tests 
were  made  by  running  the  car  at,  as  nearly  as 
possible,  constant  measured  speed,  in  alter- 
nate directions,  over  selected  lengths  of  stand- 
ard roads  in  and  near  Boston.  From  the  ob- 
served storage-battery  outputs  during  these 
runs,  the  corresponding  tractive  resistances 
were  evaluated  after  correcting  for  all  losses 
internal  to  the  truck  mechanism,  wind  losses, 
grade  and  incidental  accelerations.  The  in- 
ternal losses  of  the  truck  mechanism  from 
battery  terminals  to  wheel  spokes  were  deter- 
mined from  laboratory  tests  with  the  car 
raised  from  the  ground  on  jacks,  and  by  driv- 
ing tested  dynamos  from  the  rear  wheels. 

The  following  is  a  summary  of  the  results 
obtained  as  applying  to  urban  roads  with  this 
truck  between  the  sx)eed  limits  of  from  13  to 
25  km.  per  hour  (8  to  15.5  miles  per  hour). 

1.  The  over-all  efficiency  of  the  test-truck 
mechanism  between  battery  terminals  and 
rear-wheel  treads  reached  a  maximum  value 
of  about  78  per  cent.,  under  the  most  favor- 
able conditions. 

2.  The  mechanical   efficiency   of  transmis- 


sion from  motor  shaft  to  rear-wheel  treads,  for 
the  truck  tested,  shaft-driven  through  a 
single-reduction  worm  gear,  was  found  as 
high  as  90  per  cent. 

3.  Under  the  conditions  of  these  tests,  the 
tractive  resistance  on  level  roads,  in  the  ab- 
sence of  wind,  is  composed  of  (a)  displace- 
ment resistance,  (6)  impact  resistance  and 
(c)  air  resistance. 

By  'Misplacement  resistance"  is  meant 
that  portion  of  the  tractive  resistance  ^diich 
depends  on  the  lack  of  resilience  of  a  smooth 
road  surface  and  of  the  wheel-tire  material; 
t.  e,,  on  the  energy  losses  due  to  inelastic  dis- 
placement of  tire  and  road-surface  materials. 

By  '' impact  resistance"  is  meant  that  por- 
tion of  the  tractive  resistance  which  depends 
on  the  lack  of  smoothness  of  the  road  surface^ 
and  which  is  due  to  the  impacts  griven  to  the 
moving  vehicle  by  the  irregularities  of  the 
road. 

By  ''air  resistance"  is  meant  that  portion 
of  the  tractive  resistance  due  to  air  pressure 
on  the  moving  vehicle  necessary  to  displace 
the  air  in  the  absence  of  wind. 

4.  The  displacement  resistance  varied  from 
0.85  per  c^it.  equivalent  grade,  for  a  hard 
smooth  asphalt  or  bituminous  concrete,  to  1.6 
per  cent,  for  a  very  soft  tar-macadam  road, 
and  was  practically  constant,  for  all  speeds 
considered,  on  any  given  road. 

5.  The  impact  resistance  increases  with  the 
velocity,  with  the  total  weight  of  vehicle,  and 
with  increasing  road-surface  roughness.  In 
these  tests,  the  impact  resistance  of  good 
asphalt  or  bithulithic  or  other  smooth  pave- 
ment, was  practically  negligible,  and  reached 
its  highest  values  (about  1.5  per  cent,  equiv- 
alent grade  at  a  speed  of  20  km.  per  hr.  (12.4 
miles  per  hr.)  on  granite-block  roads  with  sand 
filled  joints,  and  on  badly  worn  macadam 
pavements.  The  rate  of  increase  of  impact 
resistance  with  speed  was  most  marked  on  the 
roughest  roads. 

6.  At  the  vehicle  speed  of  20  km.  (12.4 
miles)  per  hour,  the  air  resistance  for  the 
vehicle  tested,  assumed  to  be  dependent  only 
on  the  speed,  was  roughly  0.11  per  cent  equiv- 
alent grade;  i,  e,,  from  4  per  cent,  of  the  high- 
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est,  to  12.5  per  cent,  of  the  lowest,  total  trac- 
tive resistance. 

7.  The  following  urban  pavements  are  enu- 
merated in  the  order  of  their  desirability  for 
v^icle  operation  from  the  point  of  view  of 
tractive  resistance  at  20  km.  (12.4  miles) 
per  hr.y  as  found  in  this  investigation.  (1) 
asphalt,  (2)  wood  block,  (3)  hard  smooth 
macadam,  (4)  brick  block,  (5)  granite  block 
with  cement-filled  joints,  (6)  cinder,  (7) 
gravel,  (8)  granite  block  with  sand-filled 
joints. 

8.  The  equivalent  grade  at  20  km.  (12.4 
miles)  per  hr.  of  a  badly  worn  city  macadam 
road,  was  found  to  be  nearly  three  times  as 
great  as  that  of  the  best  asphalt  road  tested. 
This  means,  at  this  si>eed,  a  consumption  of 
energy  at  wheel  treads,  of  nearly  three  times 
as  much  on  level  poor  macadam  roads  as  on 
good  level  asphalt  roads. 

9.  Increasing  the  gross  weight  of  the  vehicle 
by  12  per  cent,  through  load,  was  found  to 
have  no  effect  on  tractive  resistance  within  the 
observed  speed  limits  for  smooth  roads  in  good 
condition;  but  on  rough  roads,  a  distinct  in- 
crease in  tractive  resistance  with  this  extra 
weight  was  observed. 

10.  The  presence  of  a  layer  of  dust,  say  one 
cm.  thick,  on  a  fair  macadam  road,  was  found 
to  increase  the  equivalent  grade  of  tractive 
resistance,  at  a  speed  of  20  miles  (12.4  km.) 
per  hr.,  from  1.17  to  1.32  per  cent. 

11.  A  freshly  tarred  and  therefore  very  soft 
tar-macadam  road  was  found  to  have  an  in- 
creased tractive  resistance  equivalent  grade, 
at  substantially  all  tested  speeds,  of  about 
0.5  per  cent.  The  tires  in  this  case  sank 
about  0.8  inch  (2  cm.)  into  the  road-bed,  the 
gross  car  weight  being  2,140  kg.  (4,710  lb.). 

12.  The  total  range  of  tractive  resistance 
eqmvalent  grade  covered  in  the  tests,  was 
from  0.93  per  cent  on  the  best  asphalt  road, 
at  lowest  speed,  to  2.7  per  cent,  on  the  worst 
macadam  road,  at  nearly  the  highest  speed. 

13.  The  results  indicate,  as  has  already 
been  pointed  out  by  other  observers,  the  im- 
portance of  constructing  and  maintaining 
smooth,  hard  and  clean  roads,  from  the  point 
of  view  of  tractive  resistance.    Low  tractive 


resistance  means  smaU  gasoline  consumption 
for  gasoline  trucks^  and  a  reduced  electricity 
expense  or  greater  daily  mileage  with  electric 
trucks. 

14.  Other  problems  which  are  of  practical 
importance  to  vehicle  designers  and  operators, 
and  which  require  further  investigation  are 
the  following: 

(a)  Tractive  resistances  on  country  roads. 
(h)  Tractive  resistances  to  vehicles  with  differ- 
ent wheel  tires. 

(c)  Tractive  resistances  of  urban  roads  at  low 

speeds  from  0  to  10  miles  per  hour  (16 
km.  per  hr.). 

(d)  Tractive  resistances  at  speeds  higher  than 

15  miles  per  hour  (24  km.  per  hr.). 

(e)  Tractive    resistances    for    high-capacity 

trucks. 

15.  The  results  of  the  tests  here  reported 
have  been  found  to  be  in  substantial  agree- 
ment with  those  obtained  by  other  observers 
employing  somewhat  different  methods;  but 
the  analysis  of  tractive  resistance  into  its 
components  here  presented  appears  to  be  new, 
and  is  recommended  for  use  in  similar  inves- 
tigations or  tests. 

16.  The  writers  are  indebted  to  Mr.  Thomas 
A.  Edison  and  also  to  the  Gk>uld  Storage 
Battery  Co.  for  funds  by  which  the  research 
was  made  possible.  A.  E.  Kennbllt, 

0.  R.  SOHUBIO 

Massachusxtts  Insttfutb  of  Tsohnoloqy, 
GAMBEnHix,  Mass. 


SOCIETIES  AND  ACADEMIES 

THE   BIOLOGICAL   SOCIBTY   OP  WA8HINQTOH 

Thx  563d  meeting  of  the  society  was  held  in  the 
assembly  hall  of  the  Cosmos  Club,  Saturday,  Jan- 
uary 13, 1917,  called  to  order  by  President  Hay  at 
8  P.U.,  with  45  persons  in  attendance. 

On  recommendation  of  the  council  Dr  Qeorge  W. 
Field,  Biological  Survey,  was  elected  to  member- 
ship. 

President  Hay  announced  the  membership  of  the 
Publication  Committee;  C.  W.  Richmond,  J.  H. 
Riley,  Ned  Dearborn,  W.  L.  McAtee;  and  the  mem- 
bership of  the  committee  on  communications:  Wm. 
Palmer,  Alex.  Wetmore,  R.  E.  Coker^  L.  O.  Howard, 
A.  S.  Hitchcock. 

Under  the  heading  of  brief  notes  W.  L.  McAtee 
and  Alex.  Wetmore  called  attention  to  the  presence 
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of  white-winged  eroBsbillB  in  the  Tieinity  of  Wash- 
ington, constituting  the  second  authentic  record  of 
this  species  in  the  District  fauna.  The  first  speci- 
men was  seen  by  Mr.  McAtee  on  December  10, 
1916,  in  a  flock  of  American  crossbills.  Liater  other 
specimens  were  seen  on  December  24,  27  and  30,  as 
single  birds  and  also  in  flocks,  Mr.  Wetmore  having 
seen  as  many  as  forty  birds  together. 

In  contrast  to  this  unusual  northern  visitor  Mr. 
McAtee  mentioned  the  lingering  of  summer  birds, 
having  noted  a  Cape  May  warbler  on  December  6, 
and  a  bluegray  gnatcatcher  about  two  weeks  ago. 
He  also  mentioned  having  found  a  box  turtle  out 
and  active  on  January  7,  1917. 

Mr.  E.  A.  Goldman  mentioned  the  reported  oc- 
currence of  Hudsonian  chickadees  in  the  vicinity 
of  New  York  City  and  Boston. 

Mr.  A.  8.  Hitchcock  called  attention  to  the  un- 
usual precautions  that  were  being  taken  in  the  care 
of  the  herbarium  of  the  British  Museum. 

The  regular  program  was  as  follows: 

Some  European  Experiences  with  EntomologiaU : 

L.  O.  Howard. 

Under  the  above  title  Dr.  Howard  read  three 
short  papers,  entitled  (a)  "Bonnes  and  Ben4  Ober- 
thtlr,"  (h)  "An  Entomological  Trip  to  the 
Crimea,"  and  (o)  "The  Episode  of  Theophile 
Gautier,"  all  illustrated  with  lantern  slides.  In 
the  first  he  described  the  personality  of  Ben6  Ober- 
thfir,  one  of  the  great  amateur  collectors  of  in- 
sects in  Europe,  and  his  beautiful  place  at  Bonnes 
where  he  has  a  private  museum,  an  extraordinary 
arboretum,  and  one  of  the  largest  collections  of 
orchids  in  existence.  He  spoke  at  some  length  of 
the  very  important  voluntary  assistance  which  M. 
Oberthilr  had  given  the  Bureau  of  Entomology  in 
the  collection  and  importation  of  the  parasites  of 
the  gipsy  moth  and  the  brown-tailed  moth  from 
Europe  into  the  United  States,  and  gave  an  ao- 
count  of  an  automobile  journey  through  Brittany 
and  Normandy  in  the  summer  of  1909,  on  which  he 
was  accompanied  by  M.  Oberthtir  and  by  Paul 
Marchal,  of  the  Station  Entomologique  de  Paris. 

In  the  second  paper  he  described  a  journey  from 
Budapest  through  Lemburg  to  Kiew  in  1907,  the 
establishment  of  an  experimental  station  at  Eiew 
under  the  direction  of  Professor  Waldemar  Pospie- 
low,  of  the  University  of  Kiew,  of  the  journey 
thence  to  Sebastopol,  Bachtisserai  and  Simferopol; 
of  the  regional  museum  at  the  latter  place  under 
the  charge  of  Professor  Sigismond  Mokshetsky,  and 
of  the  excellent  work  in  economic  entomology  done 
by  Professor  Mokshetsky  in  the  Crimea.  He  also 
mentioned  the  old  palace  of  the  Khan  of  the 


Crimea  at  Bachtisserai  and  the  marine  sodlogifial 
laboratory  at  Sebastopol. 

In  the  concluding  episode  he  described  his  per- 
sonal experiences  in  1910  and  1912  with  Theophile 
Gautier,  one  of  the  most  successful  rose-grovrers  of 
France,  at  Angiers,  a  man  of  the  simplest  appear- 
ance and  habits  but  of  the  highest  standing  in  hor- 
ticultural circles  and  an  Offlcier  of  the  order  of 
M4rite  Agrieole, 

Eeceni  Additione  to  the  List  of  North  Ameriem 

Birds:  H.  C.  Oberholsxb. 

Dr.  Oberholser  said  that  the  period  from  1910  to 
1916,  inclusive,  was  one  of  great  ornithological  ac- 
tivity. During  this  period  fully  125  species  and 
subspecies  were  added  to  the  list  of  birds  known 
from  North  America.  Most  of  these  additions  re- 
sulted from  the  description  of  new  subspecies  or 
the  revival  of  hitherto  unrecognised  forma,  wlddi 
together  amount  to  over  100,  among  the  most  in- 
teresting being  five  new  subspecies  from  New- 
foundland. Two  distinct  species  were  described 
from  North  America  during  this  time:  ABstrelata 
e(ihow  from  the  Bermuda  Islands,  and  a  remarkable 
new  gull,  aUied  to  Larus  eaUfomieus,  called  Larut 
thayeri,  from  EUesmere  Land.  Also  a  number  of 
extra  limital  forms  were  for  the  first  time  detected 
within  our  boundaries,  among  the  most  notable  of 
which  might  be  mentioned  Puffinus  cameipes  taken 
in  California;  Totanus  totanus  from  Greenland; 
Cdlliope  calliope  cofntschatkensis  and  Eypocenior 
rusticus,  both  from  Kiska  Island,  Alaska;  Nyroca 
ferina,  MarUa  ftUigtUa,  Clangula  elangtiia  dan- 
gvla,  Cryptoglaux  funerea  funerea,  Coooothanutet 
coccothaustes  japonicus,  and  FringiXla  montifri^ 
giUa,  all  from  the  Pribilof  Islands;  Pceeilonetta 
hc^iamensis  from  Florida;  Fetrochelidon  ftdva  pal- 
lida from  Texas;  and  Tyratmus  melancholocvi 
sairapa  from  Maine. 

The  Fossil  Seacow  of  Maryland:  Wu.  PaIiIub. 

Mr  Palmer  exhibited  the  fifth  thoracic  neorsl 
arch  of  a  sirenian  which  was  shown  to  be  unlike 
that  of  the  manatee  and  to  agree  absolutely,  ex- 
cept in  size,  with  a  similar  bone  of  Stelier's  sea- 
cow  (JSydrodamoXis)  from  Bering  Sea.  The  speci- 
men was  found,  freshly  fallen,  under  a  cliff  of  the 
Calvert  Miocene  on  the  western  shore  of  Mary- 
land. It  was  suggested  that  the  species  vras  liv> 
ing  during  the  period  following  the  first  erosion 
of  the  Cretaceous  and  the  deposition  of  the  Eocene 
as  all  the  specimens  so  far  found  in  the  Mioeene 
were  clearly  redeposits  from  an  earlier  age. 

M.  W.  Lton,  Jb., 
Becording  Secretary 


SCIENCE 


Fbidat,  April  13,  1917 

\ 

CONTENTS 
Food  Values:  Pboivbsos  Graham  Lusk 346 

Graeity  and  Isoaiaay:  Dr.  John  P.  Haytobi).  350 

The  National  Academy  of  Sciences:  Br.  A.  L. 
Day 364 

Soientifio  Events : — 
Nitrogenous  Compounds  in  Germany;  The 
Massachusetts  Institute  of  Technology  and 
Industrial  Eeseareh;  Chemistry  and  the  War,  355 

Soientifio  Notes  and  News 368 

University  and  Educational  News 361 

IHscussion  and  Correspondence: — 

The  Song  of  the  Grasshopper  Sparrow:  H. 
A.  Allarix  Decorative  and  Pictorial  Art: 
Maroarst  Armstrong.  The  Preservation  of 
Eeeords:  John  S.  Wright 362 

Scientific  Books: — 
Dunham  on  how  to  Jcnow  the  Mosses:  E.  G. 
Britton  363 

Special  Articles: — 

Pulverized  Limestone  and  the  Yield  of  Crim- 
son Clover:  Nicholas  Koprloit 363 

The  Illinois  State  Academy  of  Science:  J.  L. 
Pricxr 365 

Societies  and  Academies: — 

The  Biological  Society  of  Washington:  Dr. 
M.  W.  Lyon,  Jr.  The  Anthropological  So- 
ciety of  Washington:  Frances  Dsnsmorx.  367 


MBS.  Intended  for  publication  and  books,  etc.,  intended  for 
reiriew  ihoald  beaent  to  Professor  J.  MoKeen  Cattell,  Garrison- 
Oa-Hodson,  N.  Y. 


FOOD  VALUES! 

Suspicion  often  attaches  the  value  of  the 
recommendatioiis  of  the  laboratory  experi- 
mentalist and  this  reaction  may  be  more  or 
less  well  founded.  In  a  delightful  address 
to  medical  students  Simon  Flexner  recently 
warned  his  audience  not  to  think  of  coming 
to  him  for  medical  treatment.  A  general 
of  the  United  States  Army  told  me  only 
yesterday  that  a  professor  might  be  able  to 
hold  his  students  to  a  complete  examina- 
tion upon  the  subject  of  the  Thirty  Years' 
War,  mark  each  student  in  accordance  with 
his  deserts,  and  yet  the  professor  might  be 
of  the  tyx>e  who  would  get  lost  in  his  own 
back  yard.  Such  a  danger  besets  the  path 
of  him  who  would  speak  upon  the  subject 
assigned  to  me  to-night.  It  appears,  how- 
ever, that  scientific  knowledge  of  nutrition 
has  sufSciently  advanced  to  make  it  of 
some  practical  service  to  the  people.  Dr. 
Mendel  and  I  would  not  be  speaking  to- 
gether here  to-night  did  we  not  feel  that  we 
had  messages  to  deliver,  and  yet  it  must  be 
evident  that  in  this  country  such  messages 
are  merely  personal  opinions  susceptible  to 
challenge  and  that  they  carry  little  weight 
with  the  community. 

Many  are  familiar  with  the  report  of  the 
Eltzbacher  Commission  which  concerned 
itself  with  the  food  situation  in  Germany  at 
the  outbreak  of  the  war.  The  commission 
was  intended  to  bridge  the  chasm  between 
helpless  specialization  and  superficial  ver- 
satility. Fifteen  of  the  foremost  scientific 
men  of  the  land  approved  the  report.  Mis- 
takes were  made,  such  as  overestimates  of 

1  Address  delivered  before  the  Home  Economics 
Association  and  the  Society  of  Chemical  Industry, 
March  23,  1917. 
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the  food  available  and  underestimates  of  the 
food  required  by  women  who  took  up  the 
work  of  men  and  underestimates  of  the  food 
required  during  adolescence.  The  American 
investigations  of  Du  Bois  and  of  Gephart, 
which  demonstrated  the  increased  food  re- 
quirement of  growing  boys,  were  not  there 
available,  and  the  increase  in  the  rations 
for  such  children  was  not  made  in  (Germany 
or  in  Belgium  until  October,  1916. 

It  was  unfortunate  that  the  carrying  out 
of  the  recommendations  of  the  Eltzbacher 
Commission  was  left  to  politicians,  farm- 
ers and  middlemen.  The  scientists  of  the 
country  were  not  represented  and  the  re- 
sult was  chaos. 

Dr.  Alonzo  B.  Taylor  has  recently  pub- 
lished a  very  complete  account  regarding 
the  food  supply  of  blockaded  Germany. 
He  points  out  the  fact  that,  in  spite  of  all 
exhortations  and  of  all  regulations,  it  is  the 
farmer's  wife  who  gets  the  egg. 

In  a  pamphlet  published  in  June,  1916, 
Eubner  described  how  the  prices  of  food- 
stuffs had  been  enormously  increased  by  the 
middlemen.  The  price  of  meat  and  of  eggs 
doubled  in  a  month  and  this  happened,  of 
course,  without  any  regard  to  the  cost  of 
production.  Buhner  frankly  states  that 
the  lust  for  gain  produced  conditions  which 
had  no  regard  to  the  political  conditions  of 
the  country  and  that  the  efforts  to  control 
prices  since  August,  1914,  had  been  with- 
out results.  Bread  in  Germany  was  ra- 
tioned and  only  half  the  quantity  usually 
taken  in  peace  time  was  allotted.  This  rep- 
resented the  omission  of  twenty  per  cent,  of 
the  usual  ration.  Meat  and  milk  were 
scarce  and  expensive  and  in  some  cities 
were  unobtainable.  Green  vegetables,  as  a 
source  of  nourishment,  were  as  expensive  as 
meat,  and  potatoes  were  also  scarce.  Con- 
ditions were  such  that  in  some  cities  the  in- 
habitants received  only  a  third  of  the  usual 
food  supply.  The  farmer  continued  to  live 
as  had  been  his  wont,  whereas  the  urban 


dweller  suffered.  Families  dependent  upon 
the  earnings  of  a  physician,  for  example, 
suffered  acutely  not  only  through  the  with- 
drawal of  the  income  of  the  man  who  was 
in  the  army,  but  also  from  the  high  food 
prices.  The  hand  of  the  food  dictator  was 
restrained  on  account  of  a  thousand  ob- 
stacles put  in  his  way  through  faults  in- 
herent in  human  character. 

It  may  appear  a  contradiction  of  terms  to 
hear  in  the  same  breath  that  there  is  a 
shortage  of  food  in  Germany  and  yet  that 
the  people  are  not  starving.  This  is  due  to 
the  fact  that  in  extreme  cases  of  under- 
nutrition it  is  possible  to  reduce  the  re- 
quirement of  food  to  only  forty  per  cent, 
of  its  former  level.  The  under-nourished 
and  emaciated  may,  therefore,  live  on  much 
less  food  than  those  who  are  well  fed  and 
are  up  to  normal  weight. 

The  popular  idea  that  ''most  people  eat 
too  much,"  which  one  hears  expressed  in 
common  table  talk,  is  not  true.  People  who 
do  not  change  in  weight  eat  just  enough  to 
maintain  the  condition  in  which  they  have 
established  themselves.  They  may,  how- 
ever, lose  their  surplus  fatty  tissue  by  re- 
stricting their  diet. 

Another  popular  formula  which  has  been 
elevated  to  the  height  of  dogma  is,  ''it  is 
not  what  you  eat  but  wh-at  you  digest  that 
is  of  importance."  Since  the  normal  per- 
son very  completely  digests  all  the  common 
food-stuffs,  there  is  little  to  concern  one  in 
this  saying.  Repeated  ignorantly  from 
mouth  to  mouth,  such  a  remark,  even 
though  true,  comes  to  cloak  many  dietetic 
absurdities. 

An  English  scientific  commission,  of 
which  Gowland  Hopkins,  Noel  Baton  and 
others  were  members,  published  on  Feb- 
ruary 1  of  this  year  a  report  of  British 
food  conditions.  They  found  that  during 
the  five  years  preceding  the  war  the  aver- 
age annual  consumption  of  food  in  Great 
Britain  amounted  to  the  equivalent  of  51 
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million  million  calories,  or  3,091  calories 
per  person  per  day.  They  assume  that  the 
food  requirement  of  100  men,  women  and 
children  is  the  same  as  that  of  77  ''men." 
Therefore  each  **man"  received  4,000  ca- 
lories daily  in  a  diet  containing  113  grams 
of  protein,  571  grams  of  carbohydrate  and 
130  grams  of  fat. 

The  distribution  of  this  food  fuel  for  the 
British  nation  appears  in  the  following 
table: 

TABLE  SHOWINO  ANNUAL  YUELD  OF  OALOBUS  Ol*  THl 

OHIBF  OLASSXS  07  rOOD-STUlTS  IS  THB  TXABS 

1909-13  IN  GBXAT  BRITAIN 

EnergF  Value  In  Mil-     Peroent- 
Uona  of  Calories  age 

Cereals 17,712,000  34.7 

Meat    8,890,000  17.4 

Dairy  produce  (including 

lard  and  margarin)  ...  8,253,000  16.2 

Sugar    (including    cocoa 

and  chocolate)   6,633,000  13.0 

Vegetables 4,812,000  9.4 

Cottage  and  farm  prod- 
ucts    2,655,000  5.2 

Pmit    1,077,000  2.1 

Pish  531,000  1.0 

Poultry,  eggs,  game  and 

rabbits  461,000  0.9 

51,024,000  99.9 

The  commission  points  out  that  30.8  per 
cent,  of  the  energy  in  the  diet  of  the  people 
is  derived  from  wheat.  Meat  yielded  17.4 
per  cent. ;  sugar,  13.  The  three  food-stuffs 
together  yielded  61  per  cent,  of  the  total 
energy  in  the  diet.  Dairy  products  and 
vegetables  furnished  25  per  cent.,  and  all 
the  rest  of  the  food  13.4  per  cent,  of  the 
total  energy. 

The  commission  emphasizes  the  fact  that 
if  the  workers  do  not  get  enough  to  eat 
they  can  not  do  the  same  amount  of  work; 
that  a  man  may  by  grit  and  pluck  work 
hard  on  a  low  ration,  but  he  is  living  on 
himself  and  soon  his  work  will  fail.  Stress 
is  laid  upon  the  fact  that  ''in  buying  food 
the  laboring  population  is  bu3ring  energy" 
and  that  ''a  slight  reduction  of  food  below 
the  necessary  amount  causes  a  large  diminu- 
tion in  the  working  efSciency  of  the  indi- 
vidual."   Thus,  the  troops  in  the  field  re- 


ceive 4,300  to  4,600  calories  because  they 
must  accomplish  hard  work  and  are  much 
exposed  to  cold.  Dr.  Murlin  has  calculated 
that  the  "garrison  ration"  of  the  United 
States  Army  contains  4,400  calories,  while 
the  ''field  ration"  contains  only  3,800. 

The  food  controller  of  Great  Britain  on 
February  1,  1917,  asked  the  population  to 
voluntarily  restrict  the  consumption  of 
flour,  meat  and  sugar  to  a  measured  quan- 
tity of  these  materials  per  week.  This 
ration  would  yield  about  1,750  calories  per 
"man"  daily  and  leave  the  individual  to 
supply  an  equal  quantity  from  other  avail- 
able sources.  The  individual  allotment  for 
each  individual  each  week  is  3  lbs.  flour, 
2}  lbs.  meat  and  i  lb.  of  sugar.  The  distri- 
bution per  "man"  appears  in  the  follow- 
ing table : 

RATION  PKB  "MAN,"  ADVISXD  BY  BRITISH  FOOD  OON- 
TBOLLIB,  riBBUABT  1,  1917 


FoodrperDmy 

Vood  per  WMk« 
Lbs. 

Os. 

Gnuni 

Calo- 

Pro- 
tein 
Gnimi 

Cirbo- 
h7tfr«te 
Oruu 

QruM 

Floiir,  4 

Meat,  3^ 

9.1 
7.6 
2.3 

258 

216 

65 

939 
540 
267 

29 
41 

194 
65 

3 
40 

Sumr.  1 

*"*o    »     •.••••«.• 

Total 

1,746 

70 

259 

43 

This  allotment  ensures  a  safe  protein 
ration. 

Valuable  data  are  given  for  the  relative 
cost  of  production  of  milk  and  various 
meats.  Thus,  2.9  pounds  of  "starch 
equivalent"  in  the  fodder  will  produce 
milk  containing  1,000  calories.  Three 
pounds  of  starch  equivalent  are  required 
to  produce  1,000  calories  of  pig  meat  an([ 
4.7  pounds  and  9  pounds,  respectively,  to 
produce  1,000  calories  in  veal  and  in  beef. 
Dairy  products,  pig  meat  and  veal  are 
therefore  far  cheaper  sources  of  protein 
than  is  beef.  The  increased  production  of 
milk  is  highly  desirable,  but  it  is  pointed 
out  that  changes  in  the  condition  of  agri- 
culture take  time. 
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England  has  already  restricted  the  area 
of  land  which  can  be  devoted  to  promotion 
of  the  beer  industry.  The  commission 
states  that  repeated  experience  shows  that 
alcohol  is  unfavorable  to  the  marching 
powers  of  troops. 

It  is  of  especial  significance  that  in  the 
stress  of  war  the  British  state  recognizes 
that  the  laborer,  in  buying  food  for  him- 
self, is  in  the  main  buying  energy  to  sup- 
port himself  as  a  machine.  It  seems  to  be 
the  crying  need  of  the  times  that  those  who 
purchase  food  shall  be  able  to  know  what 
food  is,  what  they  are  getting  for  their 
money,  and  whether  in  asking  for  bread 
they  are  in  reality  receiving  stones. 

Murlin  was  the  first  to  suggest  that  the 
government  compel  manufacturers  to  place 
upon  each  can,  or  package,  or  barrel  of 
food  sold,  the  caloric  content  available  as 
food  fuel.  Only  in  this  manner  can  the 
housewife  be  informed  regarding  the  rela- 
tive nutritive  value  of  the  beautiful  pack- 
ages she  sees  in  the  grocer's  window.  In 
my  judgment  the  time  is  ripe  for  this  pro- 
cedure. One  knows,  furthermore,  that  dif- 
ferent proteins  have  different  values,  and 
to  this  knowledge  Dr.  Mendel  has  con- 
tributed not  a  little.  I  wish  to  repeat  what 
I  said  before  the  Washington  Academy  of 
Sciences  a  year  ago: 

The  proteins  of  meat,  fish,  eggs  and  milk  will 
replace  body  protein  part  for  part.  Such  proteins 
may  be  classified  as  proteins  of  Grade  A,  Gelatin 
has  practically  no  power  to  replace  bodj  protein 
and  should  be  classified  as  protein  of  Grade  D. 
Wheat  contains  a  mixture  of  proteins  of  Grades 
A  and  D  in  which  those  of  Grade  A  predominate, 
so  that  wheat  may  be  classified  as  containing  pro- 
tein of  Grade  B,  whereas  from  analogous  reason- 
ing com  may  be  said  to  contain  protein  of 
Grade  C. 

An  ordinary  dietary  with  a  liberal  allowance  of 
protein  contains  15  per  cent,  of  its  calories  in  that 
form.  A  can  containing  15  per  cent,  of  its  calories 
in  protein  should  have  a  star  placed  with  the  letter 
determinatiTe  of  the  grade  of  protein.  For  ex- 
ample the  label  on  a  can  of  com  should  read^ 
"This  can  contains  a  calories,  of  which  y  per  cent. 


are  in  protein  of  Grade  C."  A  further  demrable 
statement  would  be  as  to  whether  the  food-staff 
sold  contained  the  natural  mineral  constituents 
from  the  organic  source  from  which  it  was  deriyed. 
I  have  repeatedly  emphasixed  the  desirability 
that  the  government  should  give  this  information 
with  regard  to  all  food-stuffs  sold  in  packages. 
The  determination  of  the  heat  of  combustion  of  a 
dried  sample  of  food  takes  fifteen  minutes.  Prob- 
ably three  hours  would  suffice  to  make  a  complete 
analysis  by  a  gOTemment  expert.  The  manuf ae- 
turer  should  send  his  sample  can  to  the  Bureau  of 
Chemistry  at  Washington,  declaring  that  to  be  hia 
standard  and  requesting  information  regarding  his 
labeL  He  should  pay  for  this  analysis  as  a  paten- 
tee pays  for  his  patent.  If  at  any  time  the  gov- 
ernment should  find  the  manufacturer  selling  on 
the  market  a  material  of  different  character  than 
the  standard  deposited  with  the  government,  the 
manufacturer  should  be  heavily  fined. 

It  seems  that  these  doctrines  might  be 
powerfully  forwarded  at  the  present  time. 
I  believe  that  they  are  sound  doctrines, 
potent  for  accomplishing  immeasurable 
good.  It  has  passed  unnoticed  that  during 
the  current  year  the  cereal  products,  such 
as  wheat  flour,  oatmeal,  hominy  and  rice» 
are  all  selling  on  the  basis  of  the  same  value 
per  thousand  calories.  The  world's  neces- 
sity has  caused  this. 

A  year  ago  I  prepared  a  table  represent- 
ing the  cost  of  2,500  calories  in  various 
foods  and  a  comparison  of  the  cost  of  these 
to-day  is  presented  in  the  following  table: 

WEIGHTS  or  VARIOUS  FOODS  NX0XS8ART  TO  TUBNISH 

2,500  CALOBIES  AND  COST  AT  9l8T  STBXST  AKD 

SECOND  AVENUE,  NEW  TOBK  0IT7 

(A  man  of  sedentary  occupation  requires  2,500 
calories  daily.) 


ArtiolM 


Gommeal 

Hominy 

Oatmeal 

Flour 

Sugar 

Rice 

Day-old  bread. 

Beans 

Potatoes 

Apples 

25,060^1orie8 


weight 


Lte. 


1 
1 
1 
1 
1 
1 
2 
1 
8 
11 


31 


Oi. 


8 
8 

6J 
8 

SI 

1 
9 
1 
5 


11 


Cott 


1916 


$0.04i 
0.04i 
0.05i 
0.06 
0.06} 
0.07i 
0.08^ 
0.14 
0.16 
0.38 


$1.11 


1917 


10.08 
0.08 
0.07 
0.09 
0.09 
0.08 
0.09 
0.21 
0.40 
0.57 


1.76 
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Experiments  from  my  laboratory  with 
B.  J.  Anderson  have  recently  demonstrated 
that  the  same  amount  of  energy  is  used  by 
a  dog  in  running  three  miles  in  an  hour 
whether  the  work  be  done  eighteen  hours 
after  food  ingestion,  that  is  to  say,  after 
the  food  has  been  digested  and  absorbed, 
or  whether  it  is  done  immediately  after 
the  ingestion  of  glucose  in  large  quan- 
tity. If,  however,  meat  in  large  quantity 
is  given,  the  extra  heat  production  follow- 
ing upon  work  amounts  not  only  to  the 
quantity  demanded  for  the  work  accom- 
plished, but  also  there  is  added  the  con- 
siderable quantity  of  heat  produced  by 
the  stimulation  of  metabolism  through  the 
substances  formed  in  the  breakdown  of 
protein.  Meat,  therefore,  is  not  the  great 
provider  of  energy  for  the  accomplishment 
of  mechanical  work,  but  rather  carbo- 
hydrate food,  such  as  bread,  macaroni  and 
rice,  all  of  which  are  found  in  the  dinner 
pail  of  the  laborer.  These  furnish  fuel 
without  waste,  fuel  for  accomplishment  of 
the  day's  work.  Fat  undoubtedly  behaves 
in  a  similar  fashion,  though  experiments 
to  demonstrate  this  have  not  yet  been  in- 
stituted. Meat  in  quantity  is  not  neces- 
sary for  the  maintenance  of  vigorous  mus- 
cular power.  It  is  gratifying  to  the  palate, 
but  Chittenden  has  been  justified  in  his 
belief  that  small  quantities  only  are  essen- 
tial to  repair  the  wear  and  tear  on  the 
protein  content  of  the  organism. 

During  the  recent  rise  in  the  cost  of  food- 
stuffs  I  compiled,  at  the  request  of  an  officer 
of  the  State  Board  of  Health,  the  follow- 
ing low-cost  meatless  dietary  of  high  caloric 
value  designed  for  a  family  of  five  persons, 
the  father  at  work  and  the  mother  doing 
household  work.  Potatoes,  with  their  valu- 
able alkaline  salts,  had  to  be  excluded 
from  the  diet  because  of  their  prohibitive 
price.  The  diets  were  based  on  menus 
given  in  the  excellent  book,  ''Feeding  the 


Family, ' '  recently  published  by  Mrs.  Mary 
Swartz  Bose.  The  cost  amounted  to  $1.16 
daily  for  14,400  calories,  or  eight  cents  per 
thousand  calories^  which  is  not  a  high  price. 

* 

LOW-COST  MEATLiESSS  DIETABY  OF  HIOH  EFFI- 
CIENCY VALUE  FOB  A  FAMILY  OF  FIVE 
PERSONS,    FATHER    AT    WORK    AND 
MOTHER  DOING  HOUSEHOLD  WORK 

Essentials, — Do  not  buy  meat  until  you 
have  bought  three  quarts  of  milk  a  day. 
Milk  contains  valuable  tissue-building  food, 
valuable  salts  and  invaluable  vitamines 
which  help  to  sound  health. 

If  you  buy  bread  remember  that  day-old 
bread  is  much  cheaper  than  freshly  baked 
bread  and  is  just  as  good  a  food. 

The  menus  may  be  arranged  as  follows: 

Breakfast 

Com  meal  muBh,^  fried  (+  milk  for  children  and 

com  Bjnip  for  adults) . 
Bread  (or  toast). 
Oleomargarin. 
Coffee  (for  adidts). 
Stewed  pronee. 
Orange  juice  for  baby. 

Luncheon  or  Supper 

Pork  and  beans'  (bean  soup  for  joung  children). 

Bread. 

Oleomargarin* 

Tea  with  milk  and  sugar  for  adults. 

MOk  for  youngest  children. 

Cereal  coffee  or  cocoa  for  older  children. 

Sliced  bananas  with  sugar.* 

Dinner 
Lentil  soup.B 

Boiled  rice.^ 

Tomato  catsup. 

8  Or  oatmeal,  or  hominy,  or  farina,  or  buckwheat 
cakes. 

s  Or  creamed  dried  beef  on  toast. 

4  Or  stewed  dried  peaches  or  the  bananas  may  be 
boiled  in  their  skins. 

s  Or  potato,  or  bean,  or  pea  soup. 

<0r  spaghetti,  or  macaroni  (with  cheese)  or 
baked  split  peas  with  bacon. 
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Bread. 

OleomargaiiiL 

Tea  for  adults. 

Milk  for  youngest  child. 

Dried  apple  pie  with  cheese  for  adults. 

Dried  apple  sauce  for  others. 

THE  APFBOXnCATB  008T  PEB  DAT  AND  THS  M  UTKiXlVB 
VALUSS  IN  OALOftnS  APPSAB  BXLOW 


Cost  In 
Ceoti 


Coffee 

Tea 

Milk 

Bread.. 

Cereal 

Oleomargarin 

Com-sjrup 

Sugar 

Bice  or  macaroni 

Dry  navy  beans 

Fat  pork 

Dry  fruit  (prunes) 

Flour,  lard,  etc.,  for  pie 
or  other  extras 


Cidortei 

24  ounces 
\  ounce 

3    quarts 

1,800 

2   pounds 

2,600 

1  pound 

800 

u 

2,500 

l( 

650 

« 

450 

1     " 

1,600 

10   ounces 

1,000 

6J      " 

1,000 

1   pound 

325 

1,800 

14,425 

3 
2 

27 
9 
4 

19 
2 
2 
8 
7 
6 

12 

15 
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As  cheaper  meats,  pork  sausages,  braised  chuck 
rib  of  beef,  salt  cod  or  herring  may  be  added  if 
finances  allow. 

This  is  one  method  of  giving  scientific 
advice.  I  believe  that  it  may  be  also  pos- 
sible to  arrange  in  convenient  locations 
throughout  a  town  grocery  stores  with 
milk  stations  adjoining,  and  that  here 
baskets  may  be  exchanged  daily,  an  empty 
one  for  a  full  one,  the  baskets  varjring  some- 
what from  day  to  day  but  containing  5,000. 
10,000  or  15,000  calories  of  basic  food  fuels. 

We  are  told  that  Joseph  fed  the  Egyp- 
tians with  grain  stored  during  seven  years 
of  plenty.  Whether  the  municipality  of  the 
future  will  purchase  wheat  and  ration 
bread  in  quantities  sufiScient  for  its  inhab- 
itants is  a  serious  question.  The  railroads 
of  the  country  receive  three  thousand  mil- 
lion dollars  for  the  service  which  they 
render.  They  must  pay  high  wages  and 
must  not  increase  their  charges  for  what 
they  have  to  sell.  The  food  problem  in- 
volves a  national  expenditure  of  at  least 


six  thousand  million  dollars  a  year.  The 
food  problem  is  a  national  problem  which 
more  directly  affects  living  expenses  of 
the  very  poor  than  any  other  problem.  The 
railroads  do  not  enhance  the  cost  of  food 
more  than  four  per  cent,  of  its  total  cost 
The  cost  of  food  is,  as  has  been  shown,  not 
always  dependent  upon  the  cost  of  pro- 
duction. The  cost  of  gas  is  regulated  by 
the  state  and  yet  the  gas  companies  pay 
dividends.  The  cost  of  bread  may  some 
day  be  lowered  by  reducing  the  number  of 
middlemen  and  by  some  sort  of  state  con- 
trol. It  is  important,  also,  to  find  some 
means  to  increase  the  supply  of  milk.  This 
might  be  encouraged  by  a  tax  on  steers  of 
ten  dollars  each,  payable  every  six  months, 
a  procedure  which  would  enhance  the  price 
of  beef  but  would  induce  the  farmers  to 
feed  their  fodder  to  milch  cows  or  to  pigs. 
This  has  brought  me  to  the  point  where  I 
started — that  the  professor  may  get  lost  in 
his  own  back  yard.  However,  it  does  seem 
to  me  that  this  is  a  proper  time  for  an 
American  commission  to  consider  these  sub- 
jects and  to  report  to  our  government  what 
elemental  advice  the  commission  might 
agree  to  give.  Surely,  some  consensus  of 
opinion  might  be  arrived  at  by  a  commis- 
sion meeting  in  Chicago  and  composed  of 
Mendel,  Taylor,  McCoUum,  Polin,  Levene, 
Sherman,  Annsby,  Langworthy  and  Bene- 
dict. This  would  mean  the  submergence  of 
the  individual  for  the  instant,  in  an  attempt 
at  welfare  work  for  the  nation  at  large.  It 
would  be  an  experiment  worth  trying. 

Gbaham  Lu8K 

New  Yokk  City 


GRAVITY  AND  ISOSTASY 

There  has  recently  been  issued  from  the 
government  printing  office  a  Tolume  of  196 
quarto  pages,  known  as  Special  Publication 
No.  40  of  the  Coast  and  G^eodetic  Smrqy, 
bearing  the  title,  '^  Inyestigations  of  Gravity 
and  Isostasy,"  written  by  Mr.  William  Bowia 
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This  Yolmne  is  so  important  to  geodesists  and 
geologists  that  the  undersigned  believes  that 
its  appearance  warrants  more  attention  than 
merely  a  review  of  the  ordinary  kind  and 
len^rt^.  Hence  the  present  article  is  pre- 
sented. The  yolmne  is  of  especial  interest 
because  it  is  based  on  many  more  observa- 
tions of  gravity  than  were  formerly  available 
in  the  Ck>ast  and  G^detic  Snrvey,  and  be- 
cause the  discussion  of  the  data  is  much  more 
searching  and  complete  than  anything  here- 
tofore published. 

The  last  preceding  publication  on  this  sub- 
ject from  the  Coast  and  Geodetic  Surv^  was 
issued  in  1912.^  The  conclusions  in  that 
publication  were  based  almost  entirely  upon 
the  124  gravity  stations  in  the  United  States 
and  10  in  Alaska.  In  the  present  publication 
conclusions  are  based  primarily  ux>on  observa- 
tions at  219  stations  in  the  United  States  and 
are  tested  by  observations  at  42  stations  in 
Canada,  73  in  India  and  40  in  other  parts  of 
the  world — 374  stations  in  all.  This  increase 
in  the  number  of  stations  and  of  the  area 
covered  by  them  is  important  because  the 
reliability  of  the  conclusions  drawn  depends 
upon  the  completeness  with  which  effects 
peculiar  to  a  given  station  or  a  locality  are 
eliminated,  and  upon  the  extent  to  which  sup- 
posed general  laws  are  found  to  be  confirmed 
by  the  evidence  from  widely  separated  areas. 

Within  the  past  four  years  there  has  been 
one  radical  change  in  the  relative  method  of 
observing  gravity  in  the  United  States,  with 
the  half-second  pendulums,  the  standard 
method  of  the  Coast  and  Geodetic  Survey. 
Formerly  each  gravity  observer  carried  a  tran- 
sit instrument  with  him  and  determined  the 
errors  of  his  chronometers  on  each  clear  night. 
Now  he  determines  the  chronometer  errors 
by  the  time  signals  sent  out  from  the  Naval 
Observatory  at  Washington,  special  studies 
having  shown  that  these  signals  are  of  ample 
accuracy  for  the  purpose.  The  time  and  ex- 
pense necessary  for  securing  a  gravity  deter- 
mination at  a  station  is  thus  materially  re- 

1  "Effect  of  Topography  and  Isostatio  Compen- 
sation upon  the  Intensity  of  Gravity, ' '  by  William 
Bowie,  Special  Publication  No.  12. 


duced,  and  the  rapid  increase  in  the  number 
of  gravity  stations  which  is  the  prime  essen- 
tial of  future  progress  is  facilitated. 

The  most  severe  test  which  may  be  applied 
to  a  theory,  or  a  supposed  understanding  of 
a  group  of  facts,  is  a  test  by  prediction.  Such 
a  test  has  been  applied  by  the  writer  recently 
to  the  Coast  and  Geodetic  Survey  theories  as 
to  the  intensity  of  gravity,  including  the 
method  there  used  for  computing  the  effects 
of  toi)ography  and  isostatic  compensation.  In 
the  1912  gravity  publication  already  referred 
to  (Special  Publication  No.  12)  there  is  a 
map  of  the  ''lines  of  equal  anomaly  for  the 
new  method  of  reduction."  This  map,  based 
upon  124  gravity  stations  in  the  United  States, 
may  be  used  in  combination  with  computa- 
tions for  which  the  methods  have  been  fully 
published,  to  predict  the  intensity  of  gravity 
at  any  point  in  the  United  States.  Such  pre- 
dictions, for  95  gravity  stations,  based  on  the 
1912  map  have  been  made  by  the  writer,'  and 
compared  with  the  observations  made  after 
1912  at  those  stations.  The  difference  of 
prediction  and  observation  was  less  than  .02 
dyne  (1/49,000  part)  in  54  out  of  the  95  cases. 
Such  a  prediction  may  be  made  in  about  three 
days  by  an  expert  computer  in  Washington  at 
a  cost  to  the  government  of  about  $25.  On 
the  other  hand  if  a  physicist  undertakes  to 
determine  gravity  in  his  own  laboratory  by  an 
absolute  method,  past  exi)erience  shows  that 
after  many  weeks  of  time  and  an  expenditure, 
including  salaries,  of  many  hundreds  of  dol- 
lars, it  would  be  an  even  chance  whether  his 
final  result  would  be  within  .03  dyne  of  the 
truth.  To  reduce  the  probable  error  suffi- 
ciently to  be  equal  to  that  of  the  prediction 
which  may  be  made  in  Washington  in  three 
days  by  a  computer  would  require  the  equiv- 
alent of  months  of  time  by  an  expert  physicist. 

Still  more  acciurate  predictions  are  certainly 
now  possible  by  the  use  of  the  1917  map,  based 
on  261  stations  in  the  United  States  and 
Canada,  which  is  necessarily  a  decided  im- 
provement for  prediction  purposes  over  the 

s  The  writer  took  advantage  in  making  these  pre- 
dictions of  detailed  computations  which  had  been 
made  at  Washington  of  the  effects  of  topography 
and  isostatic  compensation  at  these  stations. 
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1912  map,  which  was  based  on  124  stations 
only. 
Mr.  Bowie's  general  conclusion  in  regard 

to  isostasy  in  the  United  States  is  as  follows: 
The  group  of  publications  of  the  CSoast  and  Gtoo- 
detio  Survey  dealing  with  deflections  and  grayity 
values  shows  that  isostasy  exists  in  a  form  nearly 
perfect  in  the  United  States  as  a  whole,  also  that 
there  is  nearly  perfect  isostasy  in  areas  which 
form  comparativ^y  small  percentages  of  the  area 
of  the  entire  country. 

The  abundant  evidence  presented  supports 
this  conclusion  fully.  It  is  important  to  note 
that  a  conclusion  of  this  general  character 
was  originally  based,  not  much  more  than  ten 
years  ago,  on  a  small  fraction  of  the  evidence 
now  available  and  that  although  the  amount 
of  evidence  has  increased  greatly,  and  the 
evidence  has  been  studied  much  more  in- 
tensely, the  general  conclusion  has  simply  been 
confirmed  abundantly  and  repeatedly — being 
modified  only  in  details. 

The  largest  anomaly  noted  in  the  ITnited 
states  to  date,  at  Seattle,  Washington,  —  .093 
dyne,  was  recognized  as  a  very  large  anomaly 
as  early  as  1910,  when  only  89  gravity  stations 
w^e  available  in  the  United  States.  Since 
that  time  with  an  increase  in  the  number  of 
stations  to  219  it  is  interesting  to  note  that 
no  other  anomaly  larger  than  .059  dyne  has 
been  found  in  the  United  States.  So  also 
when  the  study  was  extended  to  Oanada  (42 
stations)  the  largest  anomaly  there  discovered 
was  only  — .045,  and  in  India  (78  stations), 
the  largest  discovered  was  — .078  dyne.  In 
other  parts  of  the  world  only  four  anomalies 
have  been  found  which  are  larger  than  that  at 
Seattle.  Each  of  these  four  is  on  an  oceanic 
island  or  near  a  steep  continental  shore.  The 
anomalies  referred  to  in  this  paragraph  are 
the  residuals  after  topography  and  isostatic 
compensation  have  been  taken  into  accoimt  in 
the  computation.  The  extension  of  the  com- 
putation of  isostasy,  in  a  form  based  upon  a 
few  stations  in  a  restricted  area,  to  other  sta- 
tions and  to  other  areas,  shows  an  agreement 
with  the  facts  which  is  substantially  as  close 
at  the  new  stations  and  in  the  extended  area 
as  at  the  original  stations  in  the  original  area. 

Two  additional  gravity  stations  having  now 


been  occupied  near  Seattle,  it  is  evident  that 
this  largest  anomaly  in  the  United  States, 
—  .093  dyne,  is  a  comparatively  local  matter, 
not  a  characteristic  of  a  large  area.  The 
writer  understands  that  additional  unpub- 
lished observations  emphasize  this  statement 
still  further. 

It  is  evidently  desirable  to  supplement 
studies  of  gravity  made  by  means  of  statiouB 
scattered  widely,  and  somewhat  unifornily, 
over  a  large  area  such  as  the  United  States, 
by  intensive  studies  of  selected  small  areas  in 
which  a  large  number  of  stations  are  oon- 
cenlsrated.  The  beginning  of  one  such  stody 
has  been  made  in  the  vicinity  of  Washington, 
D.  0.,  where  observations  have  been  made  at 
seven  stations  within  twenty  miles  of  the 
capitol. 

No  discernible  general  relation  is  found  be- 
tween areas  of  recent  erosion  or  recent  deposi- 
tion, on  the  one  hand,  and  areas  of  negative 
anomaly  or  of  positive  anomaly,  respectively, 
on  the  other  hand. 

The  strength  of  the  proof  of  the  validity  of 
the  method  of  computation  used  in  the  Coast 
and  Geodetic  Survey  for  taking  into  account 
the  effects  of  topography  and  isostatic  com- 
pensation upon  the  intensity  of  gravity  de- 
pends in  part  upon  the  extent  to  which  the 
remaining  anomalies  seem  to  be  independent 
of  the  topography  around  the  stations.  Hence 
special  intensive  studies  upon  this  point  have 
been  made  repeatedly  at  the  survey.  The 
latest  evidence,  as  set  forth  in  this  publica- 
tion, shows  the  remaining  anomalies  to  be 
almost,  if  not  quite,  independent  of  the  topog- 
raphy. There  is  a  slight  apparent  tendency 
for  coast  stations  to  have  n^ative  anomalies. 
But  the  indications  are  that  this  tendency  is 
due  to  the  prevalence  of  Cenozoic  formations 
along  the  Atlantic  and  Gulf  Ooasts  of  the 
United  States,  not  to  the  nearness  of  the  sta- 
tions to  the  coast. 

TSo  other  method  of  computation  which  has 
been  published  gives  anomalies  which  are  thus 
independent  of  the  topography. 

There  is  found  to  be  a  decided  tendency  for 
gravity  stations  located  on  Cenozoic  forma- 
tions in  the  United  States  and  in  India  to 
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liave  negative  anomalies,  that  is,  for  the  inten- 
sity of  gravity  to  be  bdow  normal  at  these 
stations.  On  the  other  hand,  for  stations  in 
the  ITnited  States  on  pre-Oambrian  forma- 
tions there  is  a  decided  tendency  toward  posi- 
tive anomalies,  that  is,  for  gravity  to  be  in 
excess.  The  evidence  of  a  tendency  toward 
defective  gravity  in  regions  in  which  the  sur- 
face geologic  formations  are  comparatively 
recent,  and  toward  excessive  gravity  where 
old  geologic  formations  occur  at  the  surface, 
is  full  of  inconsistencies,  and  is  weak  except 
for  the  two  extremes,  the  Cenozoic  and  the 
pfre-Cambrian«  It  is  very  suggestive  that  as 
the  number  of  stations  considered  was  in- 
creased the  evidence  has  become  more  dear 
and  convincing.  The  writer  believes  that  the 
apparent  relation  cited  is  real  and  that  it  is 
important  to  determine,  if  possible,  the  true 
reason  why  the  relation  exists.  At  this,  as  at 
many  oth^  points,  Mr.  Bowie  is  properly 
cautious  in  interpretation,  though  vigorous 
in  presenting  the  facts  and  in  calling  attention 
to  the  evidence  of  relations  between  the  facts. 
Mr.  Bowie  examined  fourteen  pairs  of  grav- 
ity stations  in  which  the  two  stations  of  tech 
pair  are  at  very  different  elevations,  although 
th^  are  separated  by  a  comparatively  short 
distance  in  a  horizontal  sense.  In  one  typical 
pair,  one  station,  Yavapai,  Arizona,  is  on  the 
edge  of  the  Orand  Oanyon  of  the  Colorado, 
and  the  other  station  of  the  pair,  although 
only  2,600  meters  away  in  the  horizontal  sense, 
is  1,330  meters  lower,  in  the  bottom  of  the 
canyon.  It  is  found  that  in  thirteen  of  the 
fourteen  cases  the  anomalies  remaining  on  the 
Coast  and  Oeodetic  Survey  basis  of  computa- 
tion are  such  that  if  the  anomaly  at  the  lower 
station  is  subtracted  from  the  anomaly  at  the 
higher  station  the  remainder  is  positive.  The 
average  of  the  fourteen  differences  is  -f-  .014 
dyna  This  seemed  to  indicate  that  there  is 
some  error  in  the  formula  used  to  compute 
the  correction  to  gravity  for  elevation.  But 
^'a  careful  study  of  the  matter  showed  no 
error  in  the  formula,  but  it  seemed  to  indicate 
that  the  difference  in  the  anomalies  could  re- 
sult from  the  combination  of  several  causes 


no  one  of  which  coidd  alone  make  the  differ- 
ence.*' 

Mr.  Bowie  has  made  an  extensive,  ingenious 
and  careful  study  to  determine  from  gravity 
observations  the  most  probable  depth  of  com- 
pensation. The  methods  of  study  and  the  re- 
sults are  fully  set  forth  in  the  publication. 
Much  difSculty  was  encountered  arising  from 
the  intimate  manner  in  which  this  unknown 
quantity  is  unavoidably  entangled  with  other 
unknowns  in  the  computations,  and  from  the 
non-sensitiveness  of  the  computed  results  to 
an  assumed  change  of  depth.  There  is  also 
some  evidence  of  systematic  errors  affecting 
the  computed  depth.  Nevertheless  Mr.  Bowie 
has  succeeded  in  getting  from  the  gravity  ob- 
servations an  independent  determination  of 
the  depth  of  compensation.  His  conclusion  is 
that  the  most  probable  value  of  the  depth  of 
compensation  is  06  kilometers  and  that  future 
values  ^derived  from  much  more  extensive 
data  will  fall  between  80  and  180  kilometers.'' 
Having  a  keen  realization  of  the  difficulties  of 
determining  the  depth  of  compensation,  the 
writer  recognizes  this  as  a  welcome  confirma- 
tion of  the  independent  and  stronger  deter- 
mination of  the  depth  by  means  of  observed 
deflections  of  the  vertical.  The  conclusion 
from  the  deflections  of  the  vertical  in  1910 
was  that  the  most  probable  value  of  the  depth 
of  compensation  is  122  kilometers  and  that  it 
is  practically  certain  that  it  lies  between  100 
and  140  kilometers.' 

Both  these  computations  of  the  limiting 
depth  of  compensation  are  based  upon  the  as- 
sumption that  the  comi)ensation  is  uniformly 
distributed  with  respect  to  depth.  In  each 
case  also  the  value  is  believed  to  be  the  aver- 
age depth,  it  being  conceded  that  the  depth 
may  possibly  be  different  in  different  regions. 

lb.  Bowie  has  computed  the  reciprocal  of 
the  flattening  of  the  earth  from  g^ravity  ob- 
servations at  348  stations,  of  which  216  are 
in  the  United  States  and  the  remainder  in 
Canada,  India  and  Europe,  and  finds  it  to  be 

•  "Supplementary  Investigation  in  1909  of  the 
Pigore  of  the  Earth  and  Isostasy,''  by  Jolm  F. 
Hayford,  pubUshed  by  the  Coast  and  (Jeodetie 
Survey,  p.  77. 
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297.4  db  1.0.  The  value  of  this  quantity  de- 
rived in  1010  from  observed  deflections  of  the 
vertical  in  the  United  States  was  297.0  zti  O.6.* 
The  very  close  agreement  between  these  two 
independent  values,  an  agreement  which  is 
well  within  the  probable  error  of  eithCT  one, 
is  strong  evidence  both  of  a  very  high  degree 
of  accuracy  of  each  and  of  very  successful 
elimination  of  systematic  errors. 

Hehnert's  value  of  1916  is  296.7  ±  0.4.  It 
is  based  upon  410  gravity  stations  in  various 
parts  of  the  world.  These  stations  were 
selected  carefully  with  reference  to  their  rela- 
tion to  topography,  a  precaution  which  is  nec- 
essary with  Helmert's  method  of  computation, 
though  not  with  Mr.  Bowie's  method.  Hel- 
mert's  method  of  computation  differs  radically 
from  that  used  by  Mr.  Bowie,  yet  the  two  end 
results  are  in  close  agreement. 

It  is  the  writer's  opinion  that  Mr.  Bowie's 
monograph  on  the  topic  '^  Investigations  of 
Gravity  and  Isostasy,"  is  a  notable  contribu- 
tion to  geodesy.  It  furnishes  a  new  and 
broader  basis  for  further  studies  by  geologists 
and  students  of  geophysics.  It  furnishes  new 
evidence  of  the  steadily  increasing  skill  and 
energy  with  which  the  Coast  and  Geodetic 
Survey  is  attacking  the  scientific  problems 
which  come  within  its  scope.  It  is  hoped  that 
this  article  touching  upon  a  few  of  the  main 
points  in  the  monograph  will  help  arouse  such 
interest  as  will  lead  to  study  of  the  monograph 
itself.  John  F.  Haypord 

Ck)LLSOS  01*  ENOnnSXBINO, 

NOBTHWSSTKBN  IlNIVZaSITT, 

EvANSTON,  III. 


THE  NATIONAL  ACADEMY  OF 
SCIENCES 

The  following  abstracts  have  been  received 
of  the  papers  to  be  presented  at  the  stated 
meeting  of  the  National  Academy  of  Sciences 
to  be  held  in  Washington  on  April  16,  17 
and  18. 

Bex-Determination  and  Sex-Differentiation  in  Mam- 
metis:  Fkank  B.  Lhjjx,  The  nniversity  of  Ohi- 
cago. 

4  "  Supplementary  Investigatioii  in  1909  of  the 
Figure  of  the  Earth  and  Isostasy, "  p.  77. 


Qez'determination  in  tnjuwmijw  is  zygotio,  bat  it 
does  not  imply  an  irreversible  tendency  to  the  in- 
dicated BeoL-differentiation.  Intensification  of  the 
male  factors  of  the  female  zygote  from  the  time  of 
onset  of  sexual  differentiation  by  action  of  male 
sex  hormones  may  bring  about  very  extensive  re- 
versal of  the  indicated  sex-differentiation.  This 
result  is  attained  by  a  study  of  the  twins  of  cattle. 
The  way  is  open  for  an  experimental  examination 
of  the  limits  of  such  reversal,  and  for  an  examina- 
tion of  the  possibilities  in  the  case  of  the  male 
zygote. 

Sparogany  of  Malaria  Paraaiiei:  Photomicro- 
graphs of  Infected  Anopheles:  W.  V.  ElING, 
Ph.D.,  Bureau  of  Entomology.  (Introduced  by 
L.  O.  Howard.) 

The  cycle  of  development  through  which  malaria 
paiasiteB  pass  in  the  body  of  anopheline  mosqui- 
toes has  been  described  in  more  or  less  detail  by 
several  authors.  The  illustrations  of  the  develop- 
mental phases  are,  however,  mostiy  taken  from 
drawings  which  are  often  schematic  and  in  some 
cases  misleading.  The  opportunity  is  therefore 
taken  for  presenting  the  accompanying  series  of 
photomicrographs  representative  of  the  various 
stages  in  the  complete  sporogonic  cycle,  and  a  brief 
explanatory  description  of  the  development  as  ob- 
served in  fresh  preparations  of  infected  mosqui- 
toes. A  few  differences  from  the  description  as 
given  in  some  of  the  texts  have  been  observed  and 
these  are  substantiated  by  the  illustrations.  The 
work  was  done  in  the  laboratory  of  Dr.  C.  C 
Bass,  Tulane  University,  New  Orleans. 

The  Great  Barrier  Beef  of  Queensland,  Australia: 

W.  M.  Davis. 

In  recent  years  a  number  of  students  of  coral 
reefs  have  concluded  that  the  Great  Barrier  Beef 
of  Queensland  has  been  built  up  on  a  slightly  sub- 
merged platform,  of  origin  independent  of  coral 
growth  and  presumably  similar  to  that  of  the  con- 
tinental shelf  which  borders  the  eastern  coast  of 
Australia,  south  of  the  limits  of  coral  reef^. 

There  is,  however,  good  reason  to  think  that  the 
present  immature  reef  is  an  upgrowth  from  a  sub- 
merged mature  reef  plain  of  an  earlier  time,  if  the 
changes  of  level  that  have  taken  place  in  the  hi^- 
lands  inland  from  the  coast  are  considered.  Fol- 
lowing the  studies  of  E.  C.  Andrews,  of  8ydn0y, 
the  highlands  of  eastern  Australia  in  the  region 
near  the  boundary  between  New  South  Wales  and 
Queensland  show  the  work  of  several  cycles  of 
erosion,  each  separated  by  an  uplift  of  several 
hundred  or  a  thousand  feet  When  these  uplifts 
took  place,  the  off-shore  belt  must  have  been  de- 
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prosBed  and  the  line  of  no  eliange  must  lutre  mi- 
grated westward  toward  the  land,  because  in  spite 
of  the  repeated  uplifts,  there  are  no  belts  of  ma- 
rine deposits  along  the  shore  line.  The  last  of 
these  changes  is  comparativelj  recent.  It  was  pre- 
ceded by  a  long  period  of  still-stand,  during  which 
the  border  of  the  mainland  was  worn  down  to  low 
relief,  even  though  it  consisted  of  rather  resistant 
rocks.  Preceding  that  still-stand  period,  a  tilting 
similar  to  the  one  that  has  recently  taken  place 
raised  the  land  area  and  depressed  the  marine 
area.  Inasmuch  as  the  recent  tilting  introduced 
reef  growth,  there  is  every  reason  to  think  that  the 
earlier  tilting  also  introduced  reef  growth;  but 
while  the  reef  of  recent  introduction  is  still  imma- 
ture, because  of  its  youth,  the  reef  of  the  earlier 
cycle  must  have  reached  advanced  maturity  in  the 
long  still-stand  that  followed  its  beginning,  and 
thus  its  original  lagoon  area  must  have  been  con- 
verted into  a  reef  plain,  overlapped  by  deltas  built 
out  from  the  initial  shore  lines  of  that  time.  It  is 
on  the  outer  part  of  this  reef  plain,  now  submerged, 
that  the  present  reef  appears  to  have  grown  up. 
The  fact  that,  contemporary  with  both  cycles  of 
reef  formations  off  the  Queensland  coast,  a  con- 
tinental shelf  was  in  process  of  formation  by  un- 
impeded marine  action  off  the  coast  of  New  South 
Wales,  in  no  wise  invalidates  the  above  conclu- 
sions: the  two  processes  are  going  on  at  the  same 
time  on  adjoining  coasts  now;  they  may  have  been 
similarly  synchronous  and  neighborly  at  earlier 
times  also. 

Searching  far  a  Doubtful  Geological  Zone  in  the 
Caiuidian  Bochies:  Chaslss  D.  Waloott. 
The  stratigraphic  position  of  the  Mount  Whyte 
formation  of  the  Cambrian  system  in  the  Canadian 
Bockies  having  been  questioned,  I  searched  for 
evidence  of  its  place  during  the  field  season  of 
1916  and  found  that  it  forms  the  upper  member  of 
the  Lower  Cambrian  terrane  both  from  the  evi- 
dence of  its  contained  fauna  and  its  stratigraphic 
position.  This  conclusion  is  supported  by  the  sec- 
tions of  the  Cambrian  formations  in  the  Lake 
Ghamplain  and  the  Lower  St.  Lawrence  valleys. 

The  Influence  of  Diet  upon  the  Heat  Production 
During  Mechanical   WorJe  in  the  Dog:   B.   J. 
Anbxeson  and  Grahai£  Lusk.       * 
The  energy  production  in  a  dog  moving  at  the 
rate  of  about  three  miles  per  hour  is  the  same 
whether  he  be  given  no  food  or  70  grams  of  glu- 
cose.    However,  when  the  dog  is  given  meat  the 
increase  in  energy  production  during  exercise  is 
equal  to  the  sum  of  the  increases  which  the  two 
influences   of   exercise   and  chemical   stimulation 


through  the  metabolism  of  amino-adds  would  in- 
dividually have  induced. 

What  Determines  the  Natural  Duration  of  Lifef 

J^OqUEB  LOXB  AND  J.  H.  NOBTHBOP. 

Each  species  seems  to  have  a  characteristic  aver- 
age duration  of  life.  In  order  to  find  out  the  na- 
ture of  the  variables  responsible  for  this  duration, 
experiments  were  made  on  the  temperature  coeffi- 
cient for  the  duration  of  Ufe  of  an  insect 
(Droeophila),  The  experiments  were  carried  out 
on  breeds  free  from  all  microorganisms  to  avoid 
the  objection  that  bacterial  poisons  formed  in  the 
intestine  influenced  the  result.  It  was  found  that 
the  temperature  coefficient  was  of  the  order  of  that 
of  a  chemical  reaction  as  we  had  found  previously 
in  non-sterile  cultures.  This  result  means  that  the 
duration  of  life  is  due  either  to  the  cumulative  for- 
mation of  harmful  substances  in  the  normal  meta- 
bolism of  the  body  leading  to  the  phenomenon  of 
old  age  and  death;  or  that  it  is  due  to  the  grad- 
ual elimination  or-  destruction  of  substances  with- 
out which  life  becomes  impossible. 

The  Difference  in  the  Action  of  Antip^etics  ac- 
cording to  Species  of  Animale  Subjected  to  thie 
Action,  the  State  of  Health  of  the  Animals,  the 
Height  of  their  Normal  Tempercsture  and  the 
Substance  Employed:  T.  S.  GrrHZNS  (by  invi- 
tation) AND  S.  J.  MxLTZEB.  From  the  Depart- 
ment of  Physiology  and  Pharmacology  of  the 
Bockef  eller  Institute. 

The  principal  point  of  this  communication,  ar- 
rived at  by  experimental  observations,  consists  in 
the  fact  that  subcutaneous  injections  of  antipyret- 
ics administered  to  healthy  hens,  roosters  and  pi- 
geons, whose  normal  temperature  is  regularly 
higher  than  that  of  normal  mammals,  reduces  the 
temperature  by  several  degrees  centigrade,  while 
injections  of  corresponding  doses  of  the  drug  into 
healthy  mammals  have  only  either  a  slight  effect 
or  none  at  all.  On  the  other  hand,  pyramidon  re- 
duces perceptibly  the  normal  temperature  in  both 
classes  of  animals.  In  human  beings  all  antipy- 
retics reduce  febrile  temperatures  more  or  less 
strongly,  while  the  normal  temperature  is  affected 
by  them  only  slightly. 


SCIENTIFIC  EVENTS 

NITROGENOUS    COMPOUNDS    IN    OBRMANY 

According  to  an  article  in  the  Bevute  gefir 
erale  des  Sciences  by  Professor  Oamille 
Matignon  abstracted  in  Nature,  before  the 
war  Qermany  was  the  greatest  consumer  of 
combined  nitrogen.    In  1918  the  consumption 
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amounted  to  750,000  tons  of  Chilean  nitrate^ 
35,000  tons  of  Norwegian  nitrate,  46,000  tons 
of  ammonium  sulphate,  and  30,000  tons  of 
cyanamida  In  1913  great  efforts  were  devoted 
in  Germany  to  the  preparation  of  materials 
necessary  for  war,  and  no  attempt  was  made 
to  conceal  them.  The  German  Ammonium 
Sulphate  Syndicate  had  a  reserve  of  43,000 
tons,  and  on  the  declaration  of  war  there  was 
probably  a  stock  of  100,000  tons  of  Ohilean 
nitrate.  Immediately  after  the  battle  of  the 
Mame,  when  a  long  war  was  evidently  certain, 
the  production  of  artificial  nitrates  and  of 
ammonium  sulphate  was  stimulated,  the 
Badische  Aniline  Company  and  Bayer  and 
Co.  being  subsidized  to  the  extent  of  80,000,- 
000  marks  for  the  installation  of  factories  to 
convert  ammonia  into  nitric  acid.  In  peace 
time  550,000  tons  of  ammonium  sulphate  were 
produced  annually  in  Germany,  but  this  output 
was  reduced  once  war  was  declared.  As  this 
substance  is  a  by-product  in  the  manufacture 
of  gas  and  cast-iron,  people  in  Germany  were 
instigated  to  use  ge^B  and  coke  instead  of  coal, 
and  by  such  means  an  annual  output  of  250,- 
000  tons  of  ammonium  sulphate  was  attained. 
The  problem  of  converting  the  ammonia  into 
nitric  acid  was  solved  by  the  Frank  and  Caro 
and  the  Kayser  processes.  A  French  chemist, 
Kuhlmann,  had  discovered  that  anmionia  is 
oxidized  to  nitrogen  peroxide  when  mixed  with 
air  and  passed  over  warm,  finely  divided 
platinum.  The  reaction  was  employed  on  a 
commercial  scale  by  Ostwald,  and  improved 
both  by  Kayser  and  by  Frank  and  Caro.  By 
the  end  of  1915  the  Anhaltische  Maschinenbau 
Society  of  Berlin  had  established  thirty  in- 
stallations for  the  conversion  by  Frank  and 
Caro's  process,  and  these  had  a  capacity  of 
more  than  100,000  tons  of  nitric  acid  per 
month.  But  this  was  only  one  of  the  methods 
adopted.  Given  a  cheap  source  of  eleclsrical 
energy,  it  was  known  to  be  commercially  prac- 
ticable to  prepare  nitric  acid  by  the  direct 
oxidation  of  nitrogen  in  the  electric  flame,  and 
this  process  had  been  established  in  Norway 
by  Birkeland  and  Eyde,  who  used  the  water- 
falls as  a  source  of  energy.  The  Germans  have 
established    a    factory    employing    Pauling's 


process  (a  modification  of  that  of  Birkeland 
and  Eyde)  at  Muhlenstein,  in  Saxony,  in  the 
neighborhood  of  the  lignite  beds,  which  form 
the  source  of  energy,  and  this  has  an  ftTmn^tl 
output  of  6,000  tons  of  nitric  acid. 

The  third  principal  method  adopted  for  the 
preparation  of  combined  nitrogen  was  the 
direct  synthesis  of  ammonia.  Boech  and 
Mittaschy  two  chemical  engineers  of  the 
Badische  Company,  had  adapted  Haber's 
synthesis  to  industrial  conditions,  and  the 
company  had  established  a  factory  with  an 
annual  output  of  30,000  tons  of  synthetic 
ammonium  sulphate.  In  April,  1914,  the  com- 
pany increased  its  capital  in  order  to  raise  the 
output  to  130,000  tons,  and  after  the  battle  of 
the  Mame  it  was  subsidized  by  the  German 
government  to  increase  the  production  to  300,- 
000  tons. 

Before  the  war  the  production  of  cyanamide 
in  Germany  was  comparatively  small,  but  it 
has  increased  largely  under  government  stim- 
ulus. In  the  direction  of  the  manufacture  of 
manures,  it  was  necessary  to  economize 
sulphuric  acid,  so  ammonia  was  neutralized 
with  nitre  cake,  and  the  resulting  mixture  of 
sodium  and  ammonium  sulphates  was  mixed 
with  superphosphate.  Moreover,  it  was  found 
that  superphosphate  will  absorb  gaseous 
ammonia,  and  although  the  calcium  acid  phos- 
phate is  thereby  converted  into  the  insoluble 
tricalcic  phosphate,  it  is  formed  in  an  easily 
assimilable  condition,  and  the  product  is 
found  by  experience  to  act  both  as  a  nitrogen 
and  phosphorus  manure. 

THE   MASSACHUSETTS   INSTITUTE  OP   TECH- 
NOLOGY  AND   INDUSTRIAL  RESEARCH 

While  offering  every  facility  of  the  labo- 
ratories of  the  Massachusetts  Institute  of 
Technology  to  the  United  States  govemmoit 
for  any  research  in  which  it  with  its  staff  of 
trained  professors  can  be  of  service,  the  insti- 
tute holds  that  in  addition  to  the  education  of 
its  students  it  has  an  important  function  in 
being  helpful  to  the  industrial  world.  An 
agreement  with  Technology  by  the  U.  S.  Smelt- 
ing, Refining  and  Mining  Co.,  to  be  in  force  in 
April,  whereby  the  latter  is  to  avail  itself  of  the 
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laboratory  facilities  offered  by  the  institute,  is 
the  latest  step  in  forming  closer  relationships 
with  the  industrial  world.  This  Boston-con- 
trolled corporation  is  one  of  the  two  large 
companies  of  the  kind  in  this  country.  With 
the  ability  of  Technology  to  undertake  the 
work,  it  has  expressed  itself,  through  its 
president,  William  G.  Sharp,  as  desirous  of 
availing  itself  of  the  advantages  offered  by  the 
institute.  Instead  of  establishing  a  private 
research  laboratory  of  its  own  it  will  bring 
its  problems  to  Technology. 

The  advantages  which  accrue  to  a  corpora- 
tion which  makes  such  an  agreement  include 
the  economy  afforded  by  not  being  obliged  to 
establish  a  laboratory  parallelling  that  of  the 
institute.  Such  laboratories  are  very  costly, 
construction  and  equipment  running  into  the 
scores  of  thousands.  The  institute  presents 
a  further  advantage  that  no  private  labo- 
ratory can  afford,  in  that  it  maintains  a  great 
group  of  allied  laboratories.  There  are  un- 
limited quantities  of  water,  steam,  electricity 
and  anything  else  that  is  needed,  a  great 
library,  a  large  active  force  for  investigation 
in  the  student  body  and  unequalled  facilities 
for  quick  and  satisfactory  conferences  with 
the  instructing  staff.  Thai  there  is  the  ease 
with  which  other  laboratories  may  be  called 
to  help  in  the  solution  of  any  problem.  So 
related  are  the  different  industries  that  hardly 
any  problem  lies  entirely  within  the  sphere 
of  only  one  of  them.  Chemistry  turns  to  elec- 
tricity, metallurgy  to  both  of  these,  while 
mechanical  engineering  is  fundamental. 

On  the  other  hand  there  are  advantages  to  the 
institute.  It  has  a  veiy  costly  equipment  which 
it  really  holds  in  trust  for  the  conununity.  It 
is  the  duty  of  its  officers  to  make  the  fullest 
returns  possible.  Every  use  of  its  facilities 
by  the  industrial  world  is  a  step  towards  the 
realization  of  its  ideals.  Cooperation  like  that 
with  the  United  States  Smelting  Co.,  in  the 
solution  of  industrial  problems  makes  it  the 
more  valuable  to  the  people  and  the  more  valu- 
able it  becomes  the  better  the  chance  of 
greater  importance  in  the  future,  with  the 
better  outlook  for  the  carrying  forward  of 
research  work  that  may  be  of  general  benefit. 


That  the  latter  may  truly  be  assured  the  in- 
stitute has  in  its  agreement  the  provision  that 
publication  of  results  be  not  unduly  delayed. 
To  carry  on  the  special  work  which  this  co- 
operation necessitates,  the  corporation  of 
Technology  has  named  Henry  M.  Schleicher, 
B.S.,  a  graduate  of  1910,  to  be  research  asso- 
ciate in  charge  of  the  work,  the  general  direc- 
tion resting  on  Professor  H.  O.  Hoffman,  pro- 
fessor of  metallurgy.  Mr.  Schleicher  since 
his  graduation  has  been  engaged  in  research 
work  with  two  Boston  firms,  with  especial  at- 
tention to  electrolytic  separation  and  flotation. 

CHEMISTRY  AND  THE  WAR 

The  registrar  of  the  Institute  of  Chemistry 
of  Great  Britain  and  Ireland,  according  to 
The  British  Medical  Journal,  prefaces  an  ac- 
count he  has  written  of  the  work  done  by 
chemists  in  the  war  by  observing  that  the  gov- 
ernment has  secured  the  guidance  of  chemists 
and  other  men  of  science  to  assist  in  the  in- 
vestigation of  suggestions  and  inventions  and 
to  bring  their  knowledge  and  ^Eperienoe  to 
bear  on  measures  and  devices  of  offense  and 
defense.  The  country  had  oome  to  rely  so 
much  on  foreign  sources  of  supply  that  means 
had  to  be  found  for  dealing  promptly  and 
efficiently  with  the  difficulties  which  arose  so 
soon  as  importation  was  stopped  by  the  war. 
The  laboratories  of  imiversities  and  colleges 
quickly  became  small  factories  for  the  prepara- 
tion of  drugs  and  medicaments,  and  many  were 
entrusted  with  the  examination  of  materials 
used  in  the  manufacture  of  explosives.  Uni- 
formity in  method  and  the  standardization  of 
processes  was  secured,  and  students  unfit  for 
service  with  the  colors  were  set  to  work  under 
the  supervision  of  their  professors.  Several 
hundred  chemists  were  engaged  to  assist  in 
the  laboratories  and  in  government  and  con- 
trolled establishments  supplying  armaments, 
munitions  and  other  materials  of  war,  and  in 
some  branches  arrangements  were  made  for 
probationary  training.  The  staffs  of  the 
chemical  department  of  Woolwich  arsenal,  and 
of  the  government  laboratory  responsible  for 
the  examination  of  foodstuffs  and  many  other 
requirements  of  the  expeditionary  force,  were 
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enlarged.  A  number  of  chemists  were  early 
given  commissions  in  the  army  for  scientific 
work,  and  after  the  employment  of  x)oisonoii8 
gases  by  the  enemy  men  with  training  in  chem- 
istry were  enlisted  for  service  in  the  field. 
With  the  assistance  of  the  universities  and 
technical  colleges,  and  various  bodies  inter- 
ested in  chemistry,  an  entirely  new  force  was 
brought  into  existence;  the  officers  were 
mainly  selected  from  chemists  who  already 
held  commissions,  whilst  non-commissioned 
officers  with  knowledge  of  chemistry  were 
transferred  from  other  units.  Both  Lord 
French  and  Sir  Douglas  Haig  had  in  their 
dispatches  spoken  highly  of  the  work  done  by 
this  force,  which  was  obtained  entirely  by 
voluntary  enlistment.  The  majority  of  the 
university  graduates  and  men  possessing 
recognized  diplomas  who  originally  enlisted 
as  corporals  subsequently  received  commis- 
sions, and  when  the  force  was  more  completely 
organized  a  considerable  number  were  trans^ 
ferred  to  the  ministry  of  munitions.  During 
the  campaign  against  the  rebels  in  South 
Africa  and  the  Germans  in  Southwest  Africa 
chemists  were  attached,  by  direction  of  Gen- 
eral Botha,  to  the  different  brigades,  and 
rendered  valuable  service.  The  experience 
gained  in  the  campaign  proves,  the  registrar 
thinks,  that  it  is  advisable  that  the  state 
should  have  control  of  an  organization  of  pro- 
fessional chemists  which  would  at  any  time 
ensure  their  efficient  service  to  meet  the  many 
requirements  of  the  naval,  military  and  air 
forces.  Chemists  were  required  to  control  the 
manufacture  of  munitions,  explosives,  metals, 
leather,  rubber,  oils,  gases,  food  and  drugs; 
for  the  analysis  of  all  such  materials  and  for 
research;  on  active  service  chemists  were  re- 
quired to  assist  in  the  control  of  water  sup- 
plies, in  the  detection  of  poison  in  streams,  in 
the  analysis  of  water  and  food,  and  in  the  dis- 
I)osal  of  sewage,  and  both  at  home  and  on 
active  service  to  assist  in  devising  safeguards 
against  enemy  contrivances  of  a  scientific 
nature,  in  devising  methods  of  offense,  and  to 
instruct  the  troops  in  such  matters.  In  sum- 
ming up  the  matter,  it  is  said  that 

chemists  have  met  the  situation  with  a  spirit  of 


true  patriotism  and  have  been  promptly  organiied 
for  the  service  required  of  them.  It  is  not  too 
much  to  hope  that,  as  the  discoveries  of  seieBoe 
have  been  applied  to  the  destruction  of  humaniiy, 
they  may  be  devoted  more  and  more  to  the  further- 
ance of  the  arts  of  peace,  to  the  uplifting  of  civili- 
zation, and  the  pacification  of  the  world. 


SCIENTIFIC  NOTES  AND  NEWS 

The  spring  meeting  of  the  CounciL  of  the 
American  Association  for  the  Advancement 
of  Science  will  be  held  in  Eooms  39-11,  new 
building  of  the  IT.  S.  N^ational  Museum, 
Washington,  D.  C,  on  the  afternoon  of  Tues- 
day, April  17,  1917,  at  4 :46  o'clock. 

The  afternoon  session  of  the  National  Acad- 
emy of  Sciences  on  April  17  will  be  devoted  to 
the  work  of  the  K'ational  Kesearch  Council. 
Reports  will  be  presented  by  George  E.  Hale, 
chairman,  National  Research  Oouncil;  Charles 
D.  Walcott,  chairman.  Military  Committee; 
R.  A.  Millikan,  chairman.  Physics  Committee; 
Marston  T.  Bogert,  chairman,  Chemistry  Com- 
mitte,  and  Victor  C.  Yaughan,  chairman,  Com- 
nuttee  on  Medicine  and  Hygiene. 

The  evening  lecture  before  the  American 
Philosophical  Society  will  be  given  in  the  hall 
of  the  Historical  Society  of  Penn^lvania  on 
April  13,  by  Dr.  George  E.  Hale,  his  subject 
being  "  The  Work  of  the  Mount  Wilson  Ob- 
servatory." 

It  is  reported  that  the  Rockefeller  Institute 
for  Medical  Research  has  appropriated  $200,- 
000  for  the  establishment  of  a  hospital  to  be 
used  for  the  instruction  of  surgeons  in  the  Car- 
rel-Dakin  treatment  of  the  wounded.  It  is  ex- 
pected that  Dr.  Alexis  Carrel  will  be  granted 
a  leave  of  absence  from  France  to  return  to 
New  York  and  assume  sui)ervision  of  the  work. 

A  ooMMiTTES  to  perfect  an  org^anization  for 
an  effective  mobilization  of  the  medical  re- 
sources of  Massachusetts  to  aid  in  obtaining 
officers  for  the  army  and  naval  medical  corps, 
and  to  arrange  suitable  instruction  in  medical 
military  preparedness,  has  been  formed  and  is 
called  the  Auxiliary  Medical  Committee  for 
National  Defense.  Dr.  R  P.  Strong,  pro- 
fessor of  tropical  medicine  in  the  Harvard 
Medical  School,  has  been  chosen  as  permanent 
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chairman  of  the  coxmnittee»  and  Dr.  John  War- 
ren as  temporary  secretary. 

The  University  of  Pittsburgh  has  formed  a 
Hesearch  Committee  to  cooperate  with  the  Na- 
tional Eesearch  CounciL  Br.  G^rge  H. 
Glapp,  president  of  the  board  of  trustees,  is 
chairman  of  this  committee,  and  the  other 
members  are  Messrs.  Bacon,  Brashear,  Griffon, 
Guthrie,  Holland,  Lincoln,  Schlesinger  and 
Thorpe. 

Dr.  Oharles  Doolfttle  Waloott,  secretary 
of  the  Smithsonian  Institution,  has  been 
elected  a  corresponding  member  in  the  class  of 
physical  sciences  of  the  Eoyal  Academy  of  Sci- 
ences of  Bologna,  Italy. 

Dr.  a.  Belopolsey,  astrophysicist  at  the  Na- 
tional Observatory  at  Pulkowa,  Russia,  has 
been  promoted  to  the  directorship  in  succes- 
sion to  the  late  Dr.  Backlund. 

Dr.  John  Stanley  Plaskett,  formerly  in 
charge  of  the  department  of  astrophysics  in  the 
Dominion  Observatory  at  Ottawa,  has  been  ap- 
pointed director  of  the  Dominion  Astrophysi- 
cal  Observatory,  which  is  being  established  at 
Victoria.  The  principal  instrument  of  the  ob- 
servatory is  a  72-inch  reflecting  telescope,  the 
mounting  for  which  is  in  place,  and  the  mirror 
is  nearing  completion  at  the  shops  of  the 
Brashear  Company. 

General  Georqe  W.  Goethals  has  notified 
Governor  Edge,  of  New  Jersey,  that  he  will  ac- 
cept the  position  of  state  engineer,  which  was 
created  under  a  special  act  during  the  present 
session  of  the  legislature.  General  Goethals 
wiU  have  supervision  over  the  projected  sys- 
tem of  highways,  which  will  cost  about  $15,- 
000,000. 

Mr.  Ezra  Levin  has  been  appointed  muck 
crop  specialist  for  the  Michigan  Agricultural 
College  with  field  headquarters  at  Kalamazoo, 
Michigan.  He  will  spend  half  of  his  time  in 
extension  work  and  the  other  half  in  research 
in  the  Michigan  Agricultural  Experiment  Sta- 
tion. 

Mr.  Eay  Nelson,  formerly  assistant  in  the 
Michigan  Agricultural  College  Experiment 
Station,  has  been  appointed  plant  pathologist 
for  the  Illinois  Central  Railroad. 


The  Sarah  Berliner  Fellowship  for  Scientific 
Besearch  has  been  awarded  to  Dr.  Marjorie 
O'Connell,  of  Columbia  University  and  the 
American  Museum  of  Natural  History.  Miss 
O'ConneU  has  just  completed  and  published  a 
memoir  on  the  "  Habitat  of  the  Eurypterida," 
and  she  will  continue  her  investigations  on  the 
conditions  of  existence  of  extinct  inverte- 
brates, using  the  evidence  furnished  by  their 
fossilized  remains  and  by  the  characters  of  the 
strata  which  contain  them. 

The  locality  at  Vero,  Florida,  from  which 
fossil  human  remains  have  been  obtained  was 
visited  in  the  latter  part  of  March  by  Pro-  . 
fessor  E.  W.  Berry,  Dr.  R  T.  Chamberlin,  Dr. 
E.  H.  Sellards  and  Mr.  H.  Gunter.  The  ob- 
jects of  the  visit  were  to  observe  more  closely 
the  conditions  under  which  the  vertebrate  fos- 
sils of  the  deposit  are  found  and  to  add  to  the 
collection  of  fossil  plants.  The  results  will  be 
subsequently  published. 

A  PARTY  of  ten  students  from  the  University 
of  Illinois  will  utilize  the  Easter  vacation  in 
making  a  field  study  of  the  geologic  features 
along  the  Ohio  Eiver  in  southern  Illinois, 
under  the  leadership  of  Mr.  Eliot  Blackwelder. 
A  second  party  under  the  guidance  of  Mr.  W. 
S.  Bayley  will  visit  the  eastern  portion  of  the 
Ozark  Mountains  in  Missouri,  for  special  field 
work  in  economic  geology. 

Dr.  Otto  Folin,  of  Harvard  University,  wiU 
deliver  on  May  18  the  third  Mellon  Lecture  of 
the  Society  for  Biological  Eesearch  of  the 
University  of  Pittsburgh  Medical  School.  The 
subject  of  this  lecture  will  be  '^Becent  Bio- 
logical Investigations  on  Blood  and  Urine, 
their  Bearing  on  Clinical  and  Experimental 
Medicine." 

At  the  annual  meeting  of  the  Michigan 
Academy  of  Sciences,  Professor  William  H. 
Hobbs  gave,  on  March  28,  the  presidential  ad- 
dress on  ''  The  Making  of  Scientific  Theories." 
This  address  will  be  printed  in  Soienoe.  On 
the  evening  of  March  29  Professor  R.  W. 
Wood,  of  the  Johns  Hopkins  University,  gave 
a  lecture  on  "Photographing  the  Invisible." 
On  March  30  Professor  George  Sarton,  of  Har- 
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▼ard  Uniyersily,  g^ve  a  lecture  on  Leonardo 
da  Vinci. 

Professor  Edward  B.  Titoheker,  head  of 
the  department  of  psychology  at  Cornell  Uni- 
versity, recently  gave  a  lecture  at  Princeton 
"University  on  "  The  Association  of  Ideas." 

Professor  Ellwood  B.  Spear,  of  the  Massa- 
chusetts Institute  of  Technology,  recently  de- 
livered lectures  on  the  chemistry  of  colloids 
before  the  Chemical  Society  of  Northeastern 
College  and  the  New  England  Chemistry 
Teachers  Association.  He  also  conducted  a 
8ymi>osium  on  colloids  at  a  meeting  of  the 
Northeastern  Section  of  the  American  Chem- 
ical Society. 

The  Association  for  the  Protection  of  the 
Adirondacks  hdd  its  annual  business  meeting 
in  the  galleries  of  the  National  Arts  Club,  New 
York  City,  on  April  11,  1917,  when  the  Hon. 
George  B.  Pratt,  state  conservation  commis- 
sioner, delivered  an  address  on  ''The  State 
Forest  Preserve,"  illustrated  with  stereoptioon 
views  and  moving  pictures. 

Sir  Ernest  H.  Shagkleton  is  returning  to 
England  by  way  of  the  United  States  and  will 
lecture  in  several  cities.  On  April  23  he  will 
lecture  before  the  Geographic  Society  of  Chi- 
cago. 

Professor  Henry  B.  Cornwall,  of  Prince- 
ton University,  died  on  April  1,  at  his  home  in 
Princeton.  He  was  bom  at  Southport,  Conn., 
in  1844  and  was  graduated  from  Coliunbia 
University  in  1864.  Mr.  Cornwall  was  pro- 
fessor of  applied  chemistry  and  mineralogy  at 
Princeton  University  from  1873  to  1910,  when 
he  became  emeritus  professor. 

Professor  Orson  Bennett  Johnson,  well 
known  for  his  extensive  explorations  in  the 
natural  history  of  the  Pacific  Northwest,  died 
at  home  in  Seattle,  Washington,  on  March  9, 
aged  69  years.  His  very  large  collection  of 
insects  has  been  bequeathed  to  the  University 
of  Washington. 

The  Rev.  O.  Piokard-Cambrtoob,  F.R.S., 
author  of  works  on  arachnology,  entomology 
and  general  natural  history,  died  on  March  9, 
at  the  age  of  eighty-eight  years. 


A  SUM  of  one  million  pounds  is  allotted  in 
the  estimates  of  the  British  government  as  a 
grant  in  aid  to  encourage  scientific  and  indus- 
trial research  in  1917-18.  It  will  be  paid  to 
the  account  of  the  Imperial  Trust,  and  any 
balance  will  not  be  surrendered  at  the  close  of 
the  financial  year.  Grants  will  be  made  by 
the  directions  of  a  committee  of  the  Privy 
Council  over  an  agreed  period.  Following  an 
expenditure  of  £20,000  in  the  current  year, 
another  £15,000  is  needed  to  pay  for  the  relief 
expedition  fitted  out  by  the  admiralty  to  rescue 
members  of  the  Imperial  Transantarctic  Expe- 
dition from  Elephant  Island  and  also  in  re- 
spect of  one  half  of  the  expenses  of  the  relief 
expedition  sent  in  conjunction  with  the  gov- 
ernments of  Australia  and  New  Zealand  to 
Boss  Sea. 

Dr.  Qeorge  E.  Hale,  chairman  of  the  Na- 
tional Defense  Council,  has  sent  the  f ollowio^ 
cablegram  to  the  Royal  Society,  London;  the 
Academic  des  Sciences,  Paris;  the  Academy 
of  Sciences,  Petrograd,  and  the  Accademia  dei 
Lincei,  Rome: 

The  entrance  of  the  United  States  into  the  war 
unites  our  men  of  science  with  yours  in  a  c<Mnnioii 
cause.  The  National  Academy  of  Sciences,  acting 
through  the  National  Beseareh  Council,  which  has 
been  designated  by  President  Wilson  and  the  Coun- 
cil of  National  Defense  to  mobolice  the  research 
facilities  of  the  country,  would  gladly  cooperate  in 
any  scientific  researches  stiU  underlying  the  soln- 
tion  of  military  or  industrial  problems. 

The  1917  meeting  of  the  Association  of 
American  (Geographers  will  be  held  at  the 
University  of  Chicago,  on  December  27,  28 
and  29.  The  annual  meeting  of  the  National 
Coimcil  of  Oeography  Teachers  will  probably 
be  held  at  the  same  time  and  place. 

Mr.  Warren  Knaus  ('82)  has  donated  to 
the  Entomological  Museum  of  the  Kansas 
State  Agricultural  College,  his  valuable  col- 
lection of  Coleoptera.  Ever  since  he  was  a 
student  in  the  college,  Mr.  Knaus  has  spent 
practically  all  his  spare  time  and  vacations  in 
collecting  and  studying  Coleoptera.  He  has 
made  many  trips  into  the  arid  regions  of 
Mexico,  Arizona,  Texas  and  New  Mexico  to 
collect  insects.     These  trips  have  been  pro- 
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ductive  of  xnaoy  new  species.  His  collection 
contains  a  number  of  species  that  are  only 
found  in  one  or  two  museums  in  the  world, 
and  these  were  furnished  by  Mr.  Knaus.  His 
collection  will  be  kept  as  a  separate  one  and 
will  be  known  as  the  ^  Warren  Knaus  Collec- 
tion.'* 

The  University  of  Michigan  Biological  Sta- 
tion, situated  at  Douglas  Lake,  Michigan,  will 
open  for  the  ninth  season  on  July  second  for 
a  period  of  eight  weeks.  Courses  in  natural 
history  and  ecology  of  animals  and  plants 
will  be  in  charge  of  the  following  staff: 

George  B.  La  Bue,  assistant  professor  of  Ecology 
in  the  University  of  Michigan,  director  of  the  bio- 
logical station,  and  assistant  professor  of  zoology. 

Beuben  Myron  Strong,  PhJD.,  assistant,  professor 
of  anatomy  in  Yanderbilt  University,  professor  of 
zoology. 

Max  Mapes  Ellis,  PhJ>.,  ScB.,  assistant  pro- 
fessor of  biology  in  the  University  of  Colorado, 
assistant  professor  of  zoology. 

Prank  Caleb  Gates,  PIlD.,  sometime  instroctor  in 
botany  in  the  University  of  the  Philippines,  assist- 
ant professor  of  botany. 

John  Henry  Ehlers,  PhJ>.,  instructor  in  botany 
in  the  University  of  Michigan,  instructor  in  botany. 

Bichard  Morris  Holman,  Ph.D.,  instructor  in  bot- 
any in  the  University  of  Michigan,  instructor  in 
botany. 

WiJter  Koelz,  A.B.,  assistant  in  zoology  in  the 
University  of  Michigan,  instructor  in  zoology. 

Clyde  Brace  Btouffer,  M.D.,  physician  to  the  Uni- 
versity of  Michigan  Health  Service,  physician  to 
the  Biological  Station. 

The  station  is  open  to  investigators  as  well  as 
to  students  who  require  direction.  Inquiries 
should  be  addressed  to  Dr.  George  E.  La  Rue, 
director  of  the  Biological  Station,  Ann  Arbor, 
Michigan. 

The  Cambridge  University  Press  has  issued 
a  collection  of  essays  by  Cambridge  graduates 
entitled  "  Science  and  the  Nation."  Chemis- 
try, Physical  Research  and  Metals  are  dis- 
cussed by  Professors  W.  J.  Pope  and  W.  H. 
Bragg,  and  Mr.  Rosenhain,  of  the  National 
Physical  Laboratory;  Mathematics,  by  Pro- 
fessor E.  W.  Hobson;  Botany,  Forestry  and 
Agriculture,  by  Mr.  F.  W.  Keeble,  director  of 
the  Royal  Horticultural  Oardens,  Wisley,  Mr. 
W.  Dawson,  Professors  R.  H  Biffen  and  T.  B. 


Wood;  Geology,  by  Dr.  H  H.  Thomas,  secre- 
tary of  the  Geological  Society  of  London; 
Medicine  and  Diseases,  by  Professors  F.  G. 
Hopkins  and  G.  H.  F.  Nuttall  and  Dr.  G.  S. 
Graham-Smith;  while  Mr.  W.  H.  R.  Rivers 
deals  with  the  government  of  subject  peoples 
from  the  point  of  view  of  the  anthroi>ologist. 
The  general  object  of  these  essays  is  to  empha- 
size and  illustrate  the  importance  of  pure  sci- 
ence and  of  original  research  as  bearing  di- 
rectly on  national  prosperity. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  Texas  legislature  has  created  a  branch 
of  the  State  Agricultural  and  Mechanical  Col- 
lege to  be  situated  at  a  point  to  be  determined 
by  a  commission  in  the  western  part  of  the 
state.  The  legislature  has  also  established  two 
junior  colleges  to  be  situated  at  Stephenville 
and  Arlington  under  the  control  of  the  trustees 
of  the  state  college.  The  legislature  appropri- 
ated two  million  dollars  for  the  rural  schools 
of  the  state. 

The  University  of  Oregon  Medical  School  is 
about  to  expend  $115,000  for  the  construction 
of  the  first  unit  of  their  new  laboratory  build- 
ing on  Portland  Heights.  The  new  site,  some 
twenty  acres,  was  the  gift  of  the  Oregon  and 
Washington  Railroad  and  Navigation  Co.  Its 
altitude  affords  a  wonderful  view  of  the  sur- 
rounding mountains  and  rivers. 

Dr.  Simon  N.  Patten,  professor  of  political 
economy  at  the  University  of  Pennsylvania, 
has  been  retired  on  the  ground  that  he  has  at- 
tained the  age  of  sixty-five  years.  Dr.  Patten 
in  a  statement  said  the  notification  given  him 
"  raises  the  question  of  free  speech.'' 

Mr.  F.  a.  Kennedy  has  resigned  from  the 
instructing  staff  of  the  mining  and  metallurgy 
department  of  the  University  of  Wisconsin  to 
become  a  consulting  engineer. 

Dr.  G.  E.  Burget,  of  the  department  of 
physiology  of  Chicago  University,  has  been  ap- 
pointed professor  of  physiology  in  the  Univer- 
sity of  Oregon  Medical  School. 

Dr.  C.  E.  Ferree,  of  Bryn  Id^wr  College, 
has  been  promoted  to  be  professor  of  experi- 
mental psychology. 
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DISCUSSION  AND  CORRESPONDENCE 

THB   SONG   OF  THB   GRA8SHOPPBR   SPARROW 

(AMMODRAMUS    SAVANNARUM 

AUSTRALIS  MAYNARD) 

For  many  years  I  Have  been  interested  in 
the  song  of  the  grasshopper  sparrow.  This 
sparrow  apx>ears  to  be  fairly  common  around 
Washington,  D. .  0.  During  the  early  part 
of  the  summer  of  1916  I  frequently  heard  its 
peculiar,  insect-like,  lisping  notes,  for  the 
bird  is  more  often  heard  than  seen.  One  male^ 
however,  almost  invariably  perched  upon  a 
certain  cedar  tree  in  the  National  Cemetery, 
near  the  McClellan  Ghite,  to  deliver  its  dainty, 
high-pitched  it-tip-i-ts-e-o  oooocooo.  This 
particular  bird  sang  in  this  manner  for  many 
mornings,  always  singing  from  the  same  fa- 
vorite tree. 

For  many  years  I  was  familiar  with  this 
field  sparrow  around  my  home  town,  Oxford, 
Mass.,  and  have  often  heard  delivered  a  more 
complete  song  than  the  one  usually  described 
by  practically  all  observers  and  ornithologists. 
The  usual  song,  it-tip-i-ts  o  o  o  o-o  o  c-c-o  e, 
frequently  terminated  with  a  most  remarkable 
series  of  faint,  rapidly  uttered,  wild,  ecstatic, 
flowing,  warbler-like  notes — an  exuberant 
chippety-chippety-chippety,  continued  for  six 
or  eight  seconds.  This  last  x)erformance  ax>- 
pears  to  have  been  a  sort  of  passion  song  and 
is  remotely  like  a  tiny  edition  of  the  oven 
bird's  passionate  outburst  as  it  mounts  into 
the  air  above  the  woodlands  at  night.  This 
more  complete  song  is  not  as  commonly  heard 
as  the  lisping  monotone  and  I  have  never  yet 
heard  it  elsewhere  than  in  New  England.  I 
feel,  however,  that  this  wonderful  little  twit- 
tering rhapsody  is  a  part  of  its  true  song,  at 
least  in  some  portions  of  its  range. 

In  the  literature  referring  to  the  habits  of 
this  sparrow  I  find  only  two  references  to  this 
variation  in  its  song.  In  ''Birds  of  New 
York,"  Memoir  12,  Vol.  2,  by  Elon  Howard 
Eaton,  an  excellent  description  of  the  song  by 
Gerald  Thayer  is  cited.  Thayer  interprets  the 
usual  song  as  *'  sit-tit-ts-e-e-e-e-e-e-e-e-e-e-e-e." 
He  does  not  regard  this  as  the  true  song  of 
the  grasshopper  sparrow,  however.  The  true 
song  which  he  heard  was  a  ''long,  rambling 


twitter,''  uttered  in  a  tone  similar  to  that  of 
the  insect-like  notes  giveai  above,  although  not 
as  loud,  and  continuing  as  long  as  10  to  13 

seconds.    Eaton  says: 

This  roDing  twitter  is  nttered  when  the  male  and 
female  are  flying  together  over  the  meadows  or 
seated  near  each  other. 

L.  A.  Fuertes  has  also  heard  this  more  com- 
plete song  of  the  grasshopper  sparrow  and 
likens  it  to  the  twittering  song  of  the  prairie 
horned-lark  heard  at  a  considerable  distaiicB. 

H.  A.   At.t.ari> 

Washington,  D.  C. 

DBCORATIVB  AND   PICTORIAL  ART 

To  THE  Editor  of  Soebncb:  As  an  artist, 
I  was  interested  in  the  quotation  on  art,  used 
as  an  apt  illustration  in  the  interesting  article^ 
^'Education  after  the  War,"  by  Messrs. 
Franklin  and  MacNutt^  in  Science  of  Decem- 
ber 15.  The  argument  is  based  on  a  miscon- 
ception of  the  relative  values  of  decorative 
and  pictorial  art;  a  misconception  which  is 
entirely  modem.  The  Greds  or  medieval 
I>otter  or  weaver  would  have  been  much  sur- 
prised if,  when  he  was  decorating  a  jar  or  a 
fabric  with  conventional  forms,  he  had  been 
told  that  his  art  was  less  ''living"  than  that 
of  the  picture  maker.  Pictorial  art  is  n« 
higher  or  more  alive  than  decorative  art;  U 
is  simply  a  different  expression  of  the  artist's 
feeling  for  the  beautiful. 

The  artist  who  designed  the  angel,  prob- 
ably in  mosaic,  illustrated  in  the  article,  de- 
sired to  fill  a  given  space  with  a  symmetrical 
arrangement  of  line,  form  and  color,  which 
would  be  pleasing  to  the  eye.  As  he  was 
decorating  a  church,  this  arrangement  took 
the  form,  or  rather  became  the  symbol,  of  an 
angel.  He  pointed  the  thumbs  because  the 
pattern  was  thus  improved  and  he  put  red 
spots  on  the  hands  because  he  wanted  some 
bright  color  in  that  particular  place.  (Though 
for  the  matter  of  that,  I  know  of  no  data 
which  warrant  our  concluding  that  angels 
haven't  pointed  thumbs  or  red  spots  on  their 
palms  I)  If  he  had  been  decorating  a  ban- 
queting hall,  he  would  have  used  some  syidbol 
of  conviviality,  such  as  grapes,  or  a  figure  of 
Bacchus,  or  whatever  symbol  was  best  adapted 
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to  his  puxpoae,  t.  e.,  filling  a  given  space  with 
ornament  pleasing  to  the  eye. 

Decorative  art  is  limited  by  space,  mate- 
rialy  etc.,  and  its  interest  often  consists  in 
the  artist's  effort  to  nse  these  limitations; 
while  the  comparative  freedom  of  pictorial  art 
often  causes  it  to  degenerate  into  imitation 
— ^whichy  of  conrse,  is  not  art  at  all. 

As  the  tedmic  of  art  is  properly  a  science, 
these  remarks  may  not  be  entirely  out  of  place. 

Mabqabbt  Armstroko 

the  preservation  op  records 
To  THE  Editor  of  Soienge  :  On  reading  the 
article  on  "Onr  Duty  to  the  Future,"  by 
Professor  C.  E.  Vail,  in  the  December  num- 
ber of  the  Scientific  Monthly,  it  occurred  to 
me  that  we  have  at  hand,  available  without 
special  expense,  better  means  of  leaving  per- 
manent records  for  the  future  than  any  of  our 
predecessors.  Practically  all  printing  is  done 
from  electrotypes;  these  electrotypes  are  made 
of  metals  that  are  not  readily  corroded  by 
atmospheric  action  and  under  proper  storage 
conditions  would  be  very  permanent. 

In  the  production  of  practically  all  great 
books,  or  other  records,  engravings,  etc.,  elec- 
trotypes are  used.  After  serving  their  pur- 
pose in  printing  the  edition  many  times  they 
are  but  slightly  worn  and  could  be  stored 
compactly  in  fire-proof  and  earthquake-proof, 
dry  vaults.  Sets  of  electrotypes,  such  as  those 
employed  in  printing  the  Encyclopedia  Britan- 
nica,  and  other  reference  works,  would  provide 
for  future  generations  a  considerable  knowl- 
edge of  almost  everything  of  imx>ortance  per- 
taining to  this  era. 

Qenerally  sx>eaking,  the  preservation  of  rec- 
ords in  this  way  would  cost  no  more  than  the 
bullion  price  of  the  metal  involved  in  the 
plates,  as  otherwise  the  plates  would  be  re- 
melted  and  the  metal  used  over. 

John  S.  Wright 


guide  to  the  mosses  of  the  Northeastern 
United  States  "  according  to  its  subtitle  or,  as 
the  cover  states,  "  This  handbook  of  mosses — 
the  first  intended  for  use  without  a  microscope 
— ^throws  open  a  new  and  fascinating  field  of 
study  to  the  amateur  botanist  and  nature  lover. 
Keys  to  80  genera  and  descriptions  of  over  150 
species  are  given."  In  view  of  the  limitations, 
and  considering  how  difficult  it  is  to  really 
know  the  mosses  thoroughly,  Mrs.  Dunham's 
conscientious  effort  to  introduce  a  few  of  our 
most  abundant  and  easily  recognized  genera 
and  si>ecies  to  a  wider  acquaintance  will  cer- 
tainly lengthen  the  season  of  out-door  pleas- 
ures and  interests  for  those  who  love  nature 
at  all  times  of  the  year  1  For  ^  the  mosses  and 
lichens  love  the  damp  shade  and  the  wet  frosty 
season  when  other  plants  fade."  To  acquire 
even  a  bowing  acquaintance  with  80  out  of  the 
200  genera  represented  in  our  flora  and  grow 
to  recognize  150  sx)ecies  out  of  nearly  8,000,  is 
to  learn  to  have  eyes  that  see  and  appre- 
ciate the  subtler  beauties  of  form  and  color. 

The  drawings  in  the  text  and  the  full-page 
illustrations  will  be  found  helpful  and  with 
the  exception  of  a  few  indispensable  technical 
terms  the  book  is  free  from  pedantry  and  un- 
necessary verbiage.  E.  G.  Britton 

New  York  Botanioal  Garden 


SCIENTIFIC  BOOKS 
How  io   know   the   Mosses,     By  Elizabeth 
Hareb  Dunhak.    Boston:  Houghton,  Mifflin 
Oo.,  1916.    287  pages,  illustrated.    $1.25. 
This  little  book  is  intended  as  ''a  popular 


SPECIAL  ARTICLES 

the  effect  of  fineness  of  division  of 

pulverized  limestone  on  the  yield 

of  crimson  clover  and  lime 

requirement  of  soils 

The  practical  significance  which  attaches  to 
studies  in  the  application  of  lime  to  soils  is 
responsible  for  experimentation  with  pulver- 
ized limestone  of  varying  degrees  of  fineness. 
Erear^  cites,  together  with  his  own  experi- 
ments, the  comparatively  few  investigations 
pertaining  to  this  problem.  It  has  been  stated 
by  some  authorities  that  limestone  passing  a 
10-mesh  sieve  is  satisfactory  for  field  practise, 
while  others  have  advocated  material  passing  a 
60-mesh  sieve,  some  claiming  that  even  finer 
pulverization  is  to  be  preferred.  The  following 
experiments  were  planned  in  1914  to  throw 

iFrear,  W.,  "Sour  Soils  and  Idming,"  Dept. 
Agr.  Penn.  BuL  261,  1915. 
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some  light  on  the  compariaon  of  a  uniform 
limestone,  which  had  heen  subjected  to  varying 
degrees  of  pulverization,  with  calcium  oxide. 
During  the  progress  of  the  work,  Thomas  and 
Frear*  published  results  which  are  similar  to 
those  obtained  in  the  present  instance. 

Several  soils  which  may  be  regarded  as 
typical  of  rather  extensive  fertile  areas  were 
obtained  through  the  courtesy  of  Drs.  P.  E. 
Brown,  C.  E.  Thome,  0.  A.  Mooers,  W.  J. 
Schoene  and  W.  P.  Eelly;  respectively  desig* 
nated  as  Carrington  (Iowa)  silt  loam,  Wooster 
(Ohio)  silt  loam,  Cumberland  (Tennessee) 
silt  loam,  Norfolk  (Virginia)  sandy  loam, 
Sierra  (California)  sandy  loam  and  Ports- 
mouth (New  Jersey)  acid  muck.  Ten-pound 
earthenware  pots  were  filled  with  soil  and  lime- 
stone of  20-40,  60-80,  100-200,  200+  mesh 
and  calcium  oxide  (c.p.)  were  added  in  suffi- 
cient quantities  to  satisfy  the  lime  require- 
ments of  the  various  soils  as  determined  by 
the  Yeitch  method.  Fifteen  crimson  clover 
plants  were  grown  in  each  pot  maintained 
tmder  optimum  moisture  conditions  in  the 
greenhouse.  A  summary  of  the  results  obtained 
on  the  five  more  important  soils  is  recorded 
in  Table  I.    It  is  evident  that  in  general,  in 

TABLX  I 

Summary  showing  Relative  Effect  of  Fineness  of 

Division  of  Pulverieed  UmesUme  and  CaO  on 

the  Yield  of  Crimson  Clover  on  Various 

Soils 


Treatment 


Check 

20-  40-me8h  limestone.. 

60-  SO-mesh  limestone.. 
l()0-200-me8h  limestone., 

200+-me8h  limestone 

CaO 


It 


100 
112 
138 
184 
146 

lei 


^ 


g 


100 
357 
364 
419 
404 
398 


100 
127 
123 


100 
134 
243 


130  248 
142  I  262 
153  208 


At. 


100 
183 
217 
233 
239 
230 


all  the  soils  studied,  there  is  an  increase  in 
crop  yield  (dry  weight)  as  the  fineness  of  the 
limestone  is  increased.  Averaging  the  ^ve 
soils  it  will  be  seen  that  the  yields  with  200-M. 
are  fully  one  third  again  as  large  as  where 

8  Thomas,  W.,  and  Prear,  W.,  Jour.  Ind.  Eng, 
Chem.,  VoL  7,  No.  12  (1915),  p.  1,041. 


20-M.  limestone  was  employed,  and  practically 
double  the  yield  on  the  unlimed  pots.  There 
is  little  choice,  however,  between  the  200-M. 
limestone  and  calcium  oxide,  the  former  giv- 
ing maximum  results  on  the  Ohio  and  Tennes- 
see soils,  while  the  latter  proved  superior  on 
the  Norfolk  and  Iowa  soils. 

An  analysis  of  these  crops  for  total  nitrogen 
(Kjeldahl  method)  indicated  the  same  general 
relationship,  as  is  shown  in  Table  11.    Namely, 

TABLS  n 

Summary  showing  Eelative  Effect  of  Fineness  of 

Division  of  Pulverised  Limestone  and  CaO  on 

TotiU  Nitrogen  {in  Om,)  of  Crimson 

Clover  on  Various  SoUs 


Trefttmant 


Check 

20-  40-meeh  limestone. 

60-  80-mesh  limestone 
100-200-me8h  limestone. 
200  -{--mesh  limestone.... 
CaO 


100 
159 
236 
231 
255 
268 


Q 


^ 


100 
438 
475 
500 
475 
438 


100 
136 
355 
336 
873 
300 


100 
213 
299 
302 
314 
291 


as  the  fineness  of  division  of  limestone  in- 
creased, the  total  nitrogen  (in  gm.)  increased. 
Two-hundred-mesh  limestone  was  again  Bope- 
rior  to  calcium  oxide  in  two  of  the  four 
instances. 

The  California  soil,  being  decidedly  alka- 
line, responded  unfavorably  to  the  applica- 
tion of  limestone.  That  is,  the  yield  of  dover 
as  well  as  the  total  nitrogen  decreased  with 
increasing  fineness  of  division  of  pulverised 
limestone.  With  the  acid  muck  soil  (Ports- 
mouth), however,  the  results  were  similar  to 
those  obtained  with  the  other  typical  soils,  t.  e., 
an  increase  in  fineness  of  division  was  respon- 
sible for  an  increase  in  crop  yield  and  total 
nitrogen. 

After  the  clover  had  been  harvested,  the  lime 
requirements  of  the  soils  were  again  deter- 
mined for  the  purpose  of  comparing  the  rela- 
tive neutralizing  efficiency  of  the  different 
materiab.  As  might  be  expected  from  theo- 
retical considerations  the  lime  requirement 
tended  to  decrease  as  a  result  of  the  applica- 
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TABLKin 

Summary  showing  Belaiive  Effect  of  Fineness  of 
Division  of  Pvlverieed  Limestone  and  CaO  on 
the  Decrease  {in  Per  Cent,)  of  the 
Original  Lime  Beqw/re' 
meni  of  Four  Typ- 
ical Soils 


TraatBMDt 


Check 

20-  40-iDesh  limestone.. 

60-  SO-mesh  limestone.. 
100-200-me8h  limestone.. 

200-i-*mesh  limestone 

CaO 


11 
II 


0 
35 
64 
62 
65 
62 


^ 


§ 


0 

34 
95 
95 
88 
51 


0 

32 
58 
97 
97 
89 


0 
33 
58 
73 
80 
65 


Av. 


0 

34 
66 
81 
88 
67 


tion  of  limestone  increasing  in  fineness  of 
division  as  shown  in  Table  HE.  The  calcium 
oxide  does  not  appear  to  be  quite  as  yaluable 
as  the  200-M.  limestone,  which  may  possibly 
be  due  to  the  fact  that  the  former  proved 
initially  superior  in  neutralizing  the  acidity, 
but  allowed  a  subsequent  accumulation  of 
acidity  to  take  place,  while  the  latter  neutral- 
ized the  acidity  more  gradually  and  in  a  more 
progressive  manner. 

The  jmter  has  experiments  in  progress 
which  indicate  that  increasing  the  fineness  of 
division  of  pulverized  limestone  is  resx)on- 
sible  for  increasing  the  biological  activities 
such  as  ammonification,  nitrification  and 
nitrogen-fixation.  A  study  is  also  being  made 
of  the  effect  of  leaching  upon  the  relative 
efficiency  of  different  finenesses  of  division  of 
pulverized  limestone,  with  and  without  ammo- 
nium sulphate.  This  is  carried  out  in  galvan- 
ized iron  tanks  (containing  180  lbs.  of  soil) 
which  have  stopcocks  permitting  the  collec- 
tion of  drainage  water.  In  a  sandy  soil  the 
growth  of  four  successive  crops  indicates  that 
the  60-M.  is  superior  to  the  20-M.  or  the  finer 
grades  of  limestone,  probably  because  in  such 
deep  pots  (17  in.)  and  such  a  light  soil,  the 
finer  material  is  washed  down  below  the  root 
zone. 

Nicholas  Eopeloff 

BiTTGSBS  GOLLXQB, 

Nrw  Bbunswiok,  N.  J., 
November  3,  1916 


ILLINOIS  STATE  ACADEMY  OF 

SCIENCE 

Thx  tenth  annual  meeting  of  the  Illinois  State 
Academy  of  Science  was  held  at  Knox  Ck>]lege  in 
Gbleebnrg  on  Pebruary  23  and  24.  About  one 
hundred  members  and  delegates  and  some  two  hun- 
dred citizens  of  Galesburg  attended  the  various 
seesions.  Over  forty  new  members  were  elected. 
Four  sessions  were  held,  as  follows: 

Friday  afternoon,  a  general  session  at  which  the 
following  papers  were  read; 

"Safeguarding  the  Food  and  Water  Supply,  a 
Function  of  the  State,''  by  E.  H.  S.  Bailey. 

"Wireless  Transmission  of  Messages  in  the 
Olden  Time,"  by  Francis  E.  Nipher. 

"Botanical  Installation  in  the  Field  Museum  of 
Natural  History,"  by  Ghas.  F.  Millspaugh. 

"The  Purpose  of  Science  Teaching  in  a  Univer- 
sity," by  W.  A  Noyes. 

"Plant  Ecology  and  its  relation  to  Agriculture," 
by  Warren  G.  Waterman. 

"Activated  Sludge  Process  of  Sewage  Treat* 
ment, ' '  by  Edward  Bartow. 

"  Oontribution  of  the  College  to  High-school 
Science  Teaching,"  by  John  0.  Hessler. 

On  Friday  evening,  the  members  of  the  academy 
and  delegates  present  and  over  a  hundred  citisens 
of  GkJesburg  enjoyed  a  banquet  at  the  Galesburg 
Club.  A  special  session,  marking  the  tenth  anni- 
versary of  the  academy,  inunediately  followed  the 
dinner.  At  this  session,  remarks  suitable  to  the 
occasion  were  made  by  the  following  delegates 
from  other  organizations:  Professor  F.  E.  Nipher, 
St.  Louis,  American  Philosophical  Society,  Acad- 
emy of  Science  of  St.  Louis;  Dr.  W.  A.  Noyes, 
XJrbana,  National  Academy  of  Sciences;  Professor 
J.  E.  Wells,  Beloit,  Connecticut  Academy  of  Arts 
and  Sciences;  Professor  H.  S.  Conard,  Grinnell, 
Iowa  Academy  of  Science;  Professor  E.  H.  S. 
Bailey,  Lawrence,  Kansas  Academy  of  Science; 
Professor  W.  H.  Hobbs,  Ann  Arbor,  Michigan 
Academy  of  Science;  Dr.  H.  S.  Pepoon,  Chicago, 
Chicago  Academy  of  Science;  Dr.  C.  W.  East, 
Springfield,  Illinois  State  Board  of  Health;  Dr.  F. 
W.  DeWolf ,  Urbana,  Illinois  State  Geological  Sur- 
vey; Dr.  A  B.  Crook,  Springfield,  Illinois  State 
Museum;  Mr.  E.  B.  Vliet,  Champaign,  Chemical 
Club,  University  of  Illinois;  Professor  Edward 
Bartow,  Urbana,  Illinois  State  Water  Survey;  Pro- 
fessor F.  L.  Stevens,  Urbana,  Bacteriological  Club, 
University  of  Dlinois. 

The  following  had  accepted  invitations  to  be 
present  at  this  program  but  were  unable  to  be  pros- 
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ent  and  responded  by  letters  or  telegrams:  Dean 
C.  H.  Eigenmann,  Bloomington,  Indiana  Academy 
of  Science;  Dr.  J.  B.  Shaw,  TJrbana,  Mathematics 
Club,  University  of  Illinois. 

In  addition  to  the  greetings  brought  by  these 
delegates,  the  American  Academy  of  Arts  and  Sci- 
ences, the  California  Academy  of  Sciences  and  the 
Ohio  Academy  of  Sciences  presented  their  felicita- 
tions by  letter  regretting  that  these  could  not  be 
offered  personally. 

Dean  Eigenmann's  message  was  in  the  form  of 
an  eight-page  telegram  in  which  he  reported  a 
dream  which  he  had  lately  experienced.  He 
dreamed  that  he  and  his  neighbor,  Billy  Sundayi 
had  died  and  presented  their  credentials  to  his 
Satanic  Majesty  at  the  same  time.  It  appeared 
that  Billy's  credentials  were  not  good  for  perma- 
nent admission  to  the  place,  but  he  was  allowed  to 
look  in  and  was  greatly  amazed  to  find  that  the 
numerous  men  of  science  whom  he  had  condemned 
to  the  place  were  all  there  and  having  a  thoroughly 
good  time.  They  were  carrying  on  all  kinds  of 
scientific  experiments  for  which  the  high  tempera- 
ture was  especially  suitable,  and  had  so  improved 
the  place  that  Billy  longed  for  permission  to  re- 
main. 

This  program  lasted  until  a  late  hour,  and  Presi- 
dent William  Trelease  was  compelled  to  forego  the 
reading  of  the  presidential  address  which  he  had 
prepared  on  the  suggestive  title:  The  Producer,  the 
Distributer  and  the  Consumer. 

The  program  for  Saturday  morning  consisted  of 
a  symposium  on  the  topic  Public  Health  Prob- 
lems. The  following  were  the  speakers  and  topics 
of  this  program: 

Opening  of  the  Symposium,  by  Dr.  J.  H.  Beard. 

''Infant  MortaHty  as  a  Public  Health  Prob- 
lem," by  Miss  Emma  Duke. 

''The  Control  of  Infectious  Disease,"  by  Dr. 
C.  W.  East. 

' '  Bural  Sanitation, ' '  by  Surgeon  M.  J.  White. 

"Belation  of  Water  Supplies  and  Sewage  Dis- 
posal to  Public  Health,"  by  Mr.  Paul  Hansen. 

"Cancer,  as  a  Public  Health  Problem,"  by  Dr. 
J.  P.  Percy. 

The  symposium  was  followed  by  a  special  lec- 
ture, complimentary  to  the  people  of  Galesburg,  on 
the  topic  "Earth  Genesis,"  by  Dr.  T.  C.  Cham- 
berlin,  of  Chicago  University. 

On  Saturday  afternoon,  the  academy  was  di- 
vided into  three  sections  for  the  presentation  of 
papers  as  follows: 


SKOnON  I 

Papers  on  Botany  and  Allied  SubjeeU 

"The  Chestnut  in  Illinois,"  by  William  Tre- 
lease. 

"Dwarf  Shore  Floras,"  by  H.  Walton  Clark. 

"The  Primrose  Bocks  of  Illinois,"  by  H.  S. 
Pepoon  (lantern). 

"A  Dipterocarp  Forest,"  by  Frank  C.  Gates. 

"Elementary  Teaching  of  Stem  Structure,"  by 
Henry  S.  Conard. 

"A  Contribution  of  Knowledge  of  Porto  Bieaa 
Fungi,"  by  F.  L.  Stevens. 

"Fhyllachora  on  Corn  and  a  General  Considera- 
tion of  the  Genus  ThyUachora,* *  by  Kora  K 
Dalbey. 

"Altemaria  in  Apple  Spots,  an  Apple  Bot 
caused  by  OUodadium  viride,"  by  Frances  Jean 
Maclnnes. 

"Notes  on  Cephaleuros  Virescena,"  by  Bntii 
Higley. 

"New  or  Noteworthy  Fungi  from  Porto  Bico," 
by  Ernest  M.  B.  Lamkey. 

"Two  Porto  Bican  Plant  Diseases,"  by  li.  B. 
Miles. 

SECTION  n 

Papers  on  Zoology,  Physiology  and  Allied  Siibjects 

"Selection,  Begression  and  Parent-Progeny  Cor- 
relation in  Aphis  avenae  Fab.,"  by  H.  E.  Ewing. 

"Collecting  Snails  in  the  Southwest,"  by  James 
H.  Ferries. 

"Amphibians  and  Beptiles  of  the  Charleston.  Be- 
gion,"  by  T.  L.  Hankinson. 

"Crane  Town  on  the  Spoon,"  by  Dr.  W.  S. 
Strode. 

"Mechanism  regulating  the  Laymg  on  and  Lioes 
of  Flesh." 

"The  Cause  of  Exophthalmic  Goiter,"  by  W.  E. 

Burge. 

"The  Effect  of  Starvation  on  the  Gatalase  Oon- 
tent  of  Tissues,"  by  Alma  J.  Neill. 

"Becent  Besearch  in  the  Department  of  Houee- 
hold  Science,  University  of  Illinois,"  by  Rath 
Wheeler. 

"The  Content  of  a  General  Science  Course,"  by 
J.  F.  Groves. 

SECTION  UI 

Papers  on  Physics,  Chemistry,  Geology  and  Allied 

Subjects 

"The  Origin  of  Desert  Depression,"  by  William 
Herbert  Hobbs. 

"The  Thebes  Sandstone  and  Orchard  Greek 
Shale,  and  their  Faunas,"  by  T.  E.  Savage. 
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"The  Physical  History  of  the  Upper  Mississippi 
Yallej  During  the  Late  Paleozoic,"  bj  Francis  M. 
Van  TujL 

''The  dimatic  History  of  Alaska,  from  a  New 
Viewpoint,"  by  Eliot  Blackwelder. 

''An  Improved  Porm  of  High  Vacuum,  High 
Speed  Mercury  Vapor  Air  Pump"  (lantern). 

"A  Simple  Demonstration  Tube  for  Exhibiting 
the  Mercury  Hammer,  Glow  by  Mercury  Friction 
and  the  Vaporization  of  Mercury  at  Beduced  Pres- 
sures" (demonstration). 

"Visible  Color  Effects  in  a  Positive  Bay  Tube 
Containing  Helium"  (demonstration,  lantern),  by 
Chas.  T.  Knipp. 

"A  Study  of  Indoor  Humidity"  (lantern). 

"The  Bate  of  Combustion  of  Some  Illinois 
Coals"  (lantern),  by  F.  D.  Barber. 

"Derivatives  of  Iso-Camphoric  Acid,"  by  Glen 
S.  Sldnner. 

The  officers  elected  for  the  ensuing  year  are  as 
follows:  Dr.  J.  C.  Hessler,  James  Milliirin  Univer- 
sity, Decatur,  President;  James  H.  Ferris,  Joliet 
Vice-president;  Professor  T.  L.  Hankinson,  State 
Normal  School,  Charleston,  Treasurer;  Professor 
J.  L.  Pricer,  State  Normal  University,  Normal, 
Secretary.  J.  L.  PaioiB, 

Secretary 

NoRHAL,  III. 


SOCIETIES  AND  ACADEMIES 

THB   BIOLOGICAL   SOCIETY   OP  WASHINGTON 

Thx  664th  meeting  of  the  society  was  held  in  the 
assembly  hall  of  the  Cosmos  Qub,  Saturday,  Jan- 
uary 27,  1917,  called  to  order  at  8  tm.  by  Presi- 
dent Hay  with  45  persons  present. 

Under  the  heading  of  brief  notes,  Messrs.  W.  L. 
McAtee  and  A.  Wetmore  made  remarks  on  certain 
misconceptions  as  to  the  notes  of  some  conmion 
species  of  birds  and  as  to  a  theory  of  the  migration 
of  birds. 

Under  the  heading  exhibition  of  specimens.  Dr. 
O.  P.  Hay  showed  a  metacarpal  of  a  horse  with 
well-developed  lateral  metacarpals,  and  three  fused 
metacarpals  of  a  cow  each  with  well-developed 
digits. 

Dr.  L.  O.  Howard  commented  on  an  enthusiastic 
antimosquito  convention,  which  he  had  lately  at- 
tended in  New  Jersey. 

The  regular  program  consisted  of  two  communi- 
cations: 

Exploitation  of  Neglected  Aguatio  Besourcea:  H. 
M.  Smith. 
Dr.  Smith  called  attention  to  many  forms  of 


fishes  not  used  as  food  by  the  American  public,  but 
which  are  of  pleasing  taste  and  good  food  value. 
Many  of  these  have  long  been  used  for  food  by 
Europeans,  especially  about  the  North  Sea.  He 
gave  a  brief  r^umd  of  the  discovery,  disappear- 
ance, rediscovery  of  the  tilefish  and  of  its  success- 
ful introduction  to  the  consumer  through  exploita- 
tion by  the  Bureau  of  Fisheries.  He  then  described 
the  dogfish  and  its  habits  destructive  to  other  fish 
and  the  losses  caused  by  it  to  fishermen.  He  told 
of  the  efforts  now  being  made  by  the  Bureau  of 
Fisheries  to  market  the  dogfish  as  a  food.  Under 
the  name  of  grayfish  it  is  now  being  successfully 
canned  and  marketed  by  some  of  the  New  England 
fisheries  and  by  some  of  the  salmon  canneries  on 
the  Pacific  coast  during  the  winter  months  when 
salmon  are  unattainable.  The  canned  meat  not 
only  constitutes  one  of  the  cheapest  forms  of  pro- 
tein now  available,  but  the  livers  of  the  dogfish 
yield  a  valuable  oil;  the  oviducts,  eggs;  and  the 
skin  a  leather  which  has  many  possibilities.  Dis- 
cussion by  Messrs.  Ames,  Bean  and  Doolittle. 

Showers  of  Organie  Matter:  W.  L.  MoAtkb. 

Under  this  heading  Mr.  McAtee  gave  a  review 
of  the  various  apocryphal  and  authentic  instances 
in  which  hay,  grain,  various  insects,  encysted  ani- 
malcules, worms,  frogs,  toads,  fishes  and  birds  had 
fallen  from  the  sky.  The  explanation  was  offered 
that  the  objects  had  been  carried  aloft  by  violent 
currents  of  air. 

The  565th  meeting  of  the  society  was  held  in  the 
assembly  hall  of  the  Cosmos  Qub,  Saturday,  Feb- 
ruary 10,  1917,  called  to  order  at  8  P.M.,  by  Presi- 
dent Hay  with  30  persons  present. 

Two  formal  communications  were  presented: 

A  Mortality  of  Fishes  on  the  West  Coast  of  Flor- 
ida: H.  F.  Taylor. 

During  the  months  of  October  and  November, 
1916,  vast  numbers  of  fishes  were  killed  in  the  re- 
gion mentioned,  by  some  obscure  cause.  It  ap- 
pears to  be  a  recurrence  of  the  phenomenon  ob- 
served in  1844,  1854,  1878,  1880,  1882,  1883,  1908. 
Of  the  dead  fishes  63  species,  representing  37  fam- 
ilies, were  identified.  The  animals  killed  were  con- 
fined, with  the  exception  of  king  crabs,  sea  urchins 
and  sponges  to  the  class  Pisces.  Various  suggested 
causes  were  examined;  foul  Everglade  water,  dis- 
eases and  volcanic  eruptions  are  inadequate  expla- 
nations. Evidence  at  hand  seems  rather  to  show 
that  the  cause  of  mortality  was  the  release  of  oc- 
cluded bottom  gases  by  small  seismic  disturbances, 
or  possibly  by  abnormally  large  numbers  of  Peri- 
fjinii.    Mr.  Taylor's  paper  was  illustrated  by  Ian- 
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tern-slide  views  of  the  region  involTod  and  of  strips 
of  shore  showing  the  large  numbers  of  stricken 
fishes.  His  paper  was  disenssed  hy  Messrs.  Haj, 
Bartschy  Goldman,  Baddiffe  and  others. 

Changes  in  the  Avifauna  about  BurUngtan,  Iowa, 

1886  to  1917:  Paul  Bastsoh. 

From  1885  to  1893  Dr.  Bartsch  was  resident  of 
Burlington  and  an  enthusiastic  bird  collector.  In 
the  ideal  conditions  found  for  birds  at  Burlington 
he  had  recorded  275  species.  Since  1893  he  has 
been  a  sporadic  visitor  to  Burlington,  but  has  al- 
ways retained  his  interest  in  the  local  avifauna. 
Passenger  pigeons,  Carolina  parakeets,  whooping 
and  sandhill  cranes,  trumpeter  swans  were  found 
about  Burlington,  but  are  no  longer  seen.  The 
same  is  true  of  the  Mississippi  kite,  the  swallow- 
tailed  kite,  wild  turkey  and  prairie  chickens,  the 
latter  having  been  shot  in  times  past  from  the 
speaker's  porch.  The  prothonotary  warbler,  once 
common,  appears  to  have  gone  northward.  New 
birds  now  found  at  Burlington  have  come  from  the 
west,  such  as  western  meadowlark,  red-shafted 
flicker.  Other  newcomers  are  the  tufted  tit  and 
GaroHna  wren.  Many  of  these  changes  are  due  to 
human  agencies,  some  are  unezplainable.  I>r. 
Bartch's  paper  was  discussed  by  Messrs.  Hay,  Me- 
Atee,  Wilcox,  Goldman,  Jackson  and  others. 

M.  W.  Lyon,  Jr., 
Recording  Secretary 

ANTHROPOLOGICAL  SOCIETY  OP  WASHINGTON 

The  507th  meeting  of  the  society  was  held  at  the 
New  National  Museum  on  February  20.  The 
speaker  of  the  afternoon  was  Dr.  I.  M.  Casanowicz, 
of  the  New  National  Museum,  who  presented  a 
paper  on  "The  Fish  in  Cult,  Myth  and  Symbol." 

Dr.  Oasanowicz  said:  "The  fish,  as  the  inhabi- 
tant of  the  mysterious,  indestructible,  never-resting 
water,  early  impressed  man  deeply  and  was  re- 
garded by  him  as  the  genius  and  representative  of 
the  life-producing  element.''  The  speaker  stated 
that  one  of  the  principal  centers  of  ichthyolatry 
in  antiquity  was  Syria,  where  a  fish  goddess  named 
Derketo-Atargatios  was  worshipped  as  the  personi- 
fication of  the  fructifying  power  of  the  water.  Be- 
lief in  the  fish  as  a  medium  of  transformation  and 
incarnation  of  spirits  was  noted  among  the  an- 
cients, while  in  later  times  the  fish,  next  to  the  bird, 
seems  to  have  been  a  symbol  of  the  departed  hu- 
man soul.  The  fish  as  carrier  of  man  across  the 
water  was  illustrated  by  quotations  from  Herodotus 
and  the  Bible;  and  parallel  narratives  of  a  man  be- 
ing swallowed  by  a  sea  monster  were  quoted  from 
Greek,  Polynesian  and  Cherokee  lore. 


In  eondusion  the  speaker  stated  that  the  fish  was 
generally  considered  as  a  being  of  good  omen,  be- 
nevolent and  beneficent  toward  man,  and,  by  rea- 
son of  its  own  great  fertility,  a  symbol  of  increase 
and  abundance. 

Thx  508th  meeting  of  the  society  was  held  at  the 
New  National  Museum,  on  March  6.  This  meeting 
was  devoted  to  a  general  discussion,  the  sabjeet 
being,  "Problems  connected  with  the  Distribution 
of  the  Aboriginal  Population  of  America."  The 
speakers  were  Dr.  John  B.  Swanton,  Dr.  AM 
Hrdlidka,  Dr.  Truman  Michelson,  Professor  Wil- 
liam H.  Hohnes,  Dr.  Walter  Hough,  Dr.  J.  Walter 
Fewkes  and  Mr.  Francis  LaFlesche. 

Dr.  Swanton  introduced  the  discussion  by  stating 
that  the  subject  divided  itself  into  a  consideration 
of  the  distribution  of  aboriginal  population  in 
America  quantitatively  and  qualitatively.  "Popu- 
lations," said  Dr.  Swanton,  "may  be  classified 
qualitatively  according  to  their  physical  character- 
istics, languages,  cultural  features,  social  organi- 
sation and  so  on.  Archeology  has  a  bearing  on  all 
these."  He  gave  as  one  of  the  principal  prob- 
lems to  be  considered  the  bearing  of  the  data  of 
each  class  on  the  generally  admitted  Asiatic  origin 
of  the  American  Tnf|iftTiB  and  their  diffusion  from 
the  northwest. 

Dr.  HrdlieHca,  speaking  from  the  standpoint  of 
physical  anthropology,  stated  that  the  distribution 
of  different  physical  types  on  the  American  con- 
tinent has  always  been  one  of  the  main  problems 
of  his  branch  of  science  in  this  country.  Dr. 
Michelson,  speaking  on  the  linguistics  of  the  In- 
dians, said:  "There  is  no  single  type  of  language, 
no  fundamental  structure  that  is  the  same  in  all 
linguistic  stocks,  though  we  find  resemblances  be- 
tween them."  Dr.  Holmes  spoke  briefly  on  the 
changes  in  the  culture  o(  the  Indian  which  have 
been  produced  by  environment;  and  Dr.  Hough 
noted  that  transportation  and  artificial  fire-making 
were  essential  to  the  early  inhabitants  of  this  con- 
tinent. Dr.  Fewkes  called  attention  to  the  fact 
that  early  migrations  in  North  and  South  America 
were  determined  in  large  measure  by  the  mountain 
ranges  and  rivers,  and  by  the  food  supply.  Mr.  La- 
Flesche stated  that  the  ancient  rites  of  the  Siouan 
stock  show  that  the  migrations  of  the  people  were 
influenced  by  the  search  for  food.  The  first  ani- 
mal mentioned  in  these  rites  is  the  elk,  succeeded 
by  the  deer,  and  later  by  the  buffalo,  at  which 
period  the  mention  of  com  appears  for  the  first 
time.  Franoxs  Dxnsicobs, 

Secretary 
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OBSTACLES  TO  EDUCATIONAL 
PROGRESS^ 

It  is  only  a  commonplace,  I  know,  to  say 
that  the  serious  study  of  educational  or- 
ganization and  administration  is  largely  a 
product  of  the  past  quarter  of  a  century, 
and  that  the  largest  contributions  to  our 
knowledge  in  these  fields  have  been  made 
by  students  during  the  sixteen  years  that 
belong  to  the  twentieth  century.  Yet  I  need 
to  say  it  as  an  introduction  to  the  thesis  I 
wish  to  set  up.  The  past  decade  and  a  half 
have  witnessed  a  remarkable  change  in  atti- 
tude toward  the  study  of  education. 
Never  before  have  so  many  capable  men 
and  women  directed  their  attention  to  a 
serious  study  of  educational  theory  and 
the  problems  surrounding  the  proper  or- 
ganization and  administration  of  public 
education,  and  never  before  has  the  type 
of  the  men  and  women  preparing  for  en- 
trance to  the  state's  educational  service 
been  so  high  as  at  present. 

Schools  of  education,  which  now  exist  in 
nearly  all  our  leading  universities,  are  al- 
most entirely  a  twentieth-century  product, 
and  are  becoming  so  organized  as  to  render 
an  increasingly  important  service  in  train- 
ing for  educational  leadership  and  service. 
Our  knowledge  on  educational  questions, 
derived  in  part  from  our  administrative  ex- 
perience, is  being  rapidly  organized  into 
teaching  form;  fundamental  principles  in 
school  organization  and  administration  are 
being  established;  and  a  better  trained 
body  of  administrative  ofi&cers,  with  larger 
and  broader  vision  as  to  means  and  ends 

1  Address  of  the  Tiee-president  and  ehairman 
of  Section  L,  American  Association  for  the  Ad- 
vancement of  Science. 
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and  the  significance  of  public  education,  is 
being  prepared  and  sent  out.  Numerous 
summer  sessions  of  our  leading  colleges  and 
universities  are  contributing  much  to  the 
dissemination  of  this  newly  organized 
knowledge  of  administrative  principles  and 
procedure  among  those  actively  engaged  in 
the  educational  service.  Despite  all  these 
recent  advances,  though,  in  educational 
theory  and  in  the  organization  of  our 
knowledge  of  proper  administrative  action, 
in  actual  practise  throughout  the  nation 
our  progress  at  times  seems  most  discour- 
agingly  slow.  Only  in  city-school  admin- 
istration have  we  been  able  to  make  real 
advances,  and  these  only  in  certain  cities 
and  certain  sections  of  the  country. 

Another  recent  statement  that  has  al- 
ready become  almost  a  commonplace  is 
that  public  education,  after  the  close  of 
the  present  Great  War,  will  of  necessity 
become  a  much  more  important  state  serv- 
ice than  it  has  ever  been  up  to  the  present 
time.  The  great  world  changes  which  will 
follow  in  the  decade  or  two  after  its  close 
— social,  industrial  and  political — ^are  al- 
most certain  to  be  far-reaching  and  vast  in 
extent,  and  probably  will  greatly  modify 
many  of  our  present  educational  concep- 
tions, as  well  as  many  of  our  methods  and 
practices  in  hitherto  undreamed  of  ways. 
A  much  more  fundamental  education  of 
our  people,  especially  along  industrial  and 
technical  and  political  lines,  is  almost  cer- 
tain to  follow.  Our  present  traditional 
practises  and  provincialism  in  the  organiza- 
tion and  administration  of  public  education 
will  have  to  be  superseded  by  a  larger  and 
a  more  forward,  as  well  as  a  more  national 
outlook.  If  we  are  to  play  our  proper  part 
in  world  affairs  in  the  future — ^politically, 
commercially,  or  industrially — our  educa- 
tional systems  must  be  unified  in  aims  and 
practises  much  more  than  is  now  the  case, 
world  and  Ufe  needs  must  enter  more 
largely  than  at  present  into  the  education 


provided  for  the  masses  of  our  children, 
and  a  better-informed  intelligence  than  the 
local  democratic  mass  must  direct  our  edu- 
cational efforts,  while  a  much  larger  na- 
tionalism in  education  must  take  the  place 
of  our  present  provincialism  in  school 
affairs. 

We  have  then  to-day  a  new  interest  in 
proper  educational  organization  and  ad- 
ministration on  the  part  of  a  small  but  an 
increasing  number  of  selected  men  and 
women,  and  we  are  facing  new  national 
and  international  needs  opening  up  ahead 
of  us  which  will  make  heavy  demands  on 
those  who  possess  training  and  competency 
for  the  educational  service  which  will  be 
called  for.  The  number  who  see  these 
rapidly  enlarging  educational  needs  and 
are  securing  training  to  meet  the  future 
demands  is  still  far  too  small  to  supply  the 
trained  and  competent  educational  leader- 
ship that  will  be  needed,  but  this  number 
may  be  expected  to  increase  slowly  as  com- 
munities offer  larger  opportunities  to  such 
men  and  women  to  be  of  real  service.  The 
thesis  I  want  to  lay  down  this  afternoon, 
then,  is  that  it  is  the  lack  of  opportunity 
to  be  of  real  service  which  has  kept  and  is 
still  keeping  many  competent  men  and 
women  from  entering  upon  or  properly 
preparing  for  the  public  educational  serv- 
ice; that  this  lack  of  opportunity  for  real 
service  still  is,  and  until  the  conditions  are 
changed  will  continue  to  be,  the  greatest 
obstacle  we  have  to  face  in  securing  ra- 
tional educational  progress  for  our  coun- 
try; and  that  satisfactory  educational 
progress  can  not  be  expected  until  the  ob- 
structions created  by  present  lavrs  and 
practises  in  educational  organization  and 
administration  are  removed  by  new  legis- 
lation. Let  us  see  what  are  some  of  the 
more  important  of  these  obstacles. 

With  us  everywhere  public  education  is 
still  largely  a  local  affair.  The  unit  of  or- 
ganization   is    the    school    district — city, 
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eoimty  or  rural — and  in  a  majority  of  our 
states  the  little  democratic  school  district, 
inherited  in  the  early  days  from  Massa- 
ehnsettSy  is  the  prevailing  unit  for  the  or- 
ganization and  administration  of  educa- 
tion,  and  nearly  everywhere  these  little 
self-governing  units  are  but  loosely  bound 
together  in  the  county  and  state  educa- 
tional organizations.  With  regard  to  or- 
ganization we  do  not  have  a  national  school 
system,  and,  aside  from  the  assimilation  of 
the  foreign-bom,  it  falls  far  short  of  na- 
tional scope  in  either  conception  or  pur- 
pose. Even  our  state  educational  systems 
exist  rather  in  a  uniform  school  code  and 
in  clerical  and  inspectional  oversight  than 
in  helpful  state  supervision,  and  too  often 
consist  largely  in  the  imposition  of  a  gen- 
eral state  uniformity  on  communities  in 
unimportant  matters,  while  neglecting  the 
larger  concerns  of  a  broad  educational  i)ol- 
icy  for  intelligent  future  development. 

It  is  to  the  school  district,  then — rural, 
township,  city  or  county — ^that  we  go  for 
the  ultimate  source  of  educational  organi- 
zation and  administration  in  this  country. 
Some  of  our  states  have  twelve  to  fifteen 
thousand  such  little  units,  actuated  by  no 
common  purpose  or  policy  and  devoid  of 
any  proper  conceptions  as  to  the  nature  or 
purpose  of  education  in  a  modem  state. 
Over  these,  as  represented  by  their  popu- 
larly-elected trustees,  is  a  county  school  offi- 
cial with  statistical  and  clerical  functions 
but  with  little  real  power,  and  over  the 
county  organization  is  a  state  educational 
official  with  similar  limited  powers.  In  a 
few  of  the  North-Central  states  we  find  that 
the  township  has  replaced  the  school  dis- 
trict, with  the  county  over  it ;  while  in  the 
New  England  states  the  districts  have  been 
abolished  in  favor  of  the  town,  this  in  turn 
being  responsible  to  the  state.  In  a  few 
other  states,  mostly  southern,  the  county 
has  been  made  the  administrative  unit, 
while  in  all  the  states  we  find  the  separate 


city  school  district,  with  more  or  less  inde- 
pendent powers  in  organization  and  admin- 
istration. Let  us  leave  the  city  aside  for  a 
moment  and  examine  the  obstacles  to  edu- 
cational progress  as  found  in  rural  and 
county  educational  organization. 

That  rural  education  almost  everywhere 
is  in  need  of  a  radical  reorganization  and 
redirection  is  another  commonplace  state- 
ment. Too  frequently  our  rural  schools  at- 
tain to  but  a  small  fraction  of  their  pos- 
sible efficiency  and  render  but  small  serv- 
ice in  improving  the  conditions  surround- 
ing life  on  the  fann.  Too  frequently  their 
management  is  shortsighted,  their  equip- 
ment poor,  their  instruction  ineffective,  and 
adequate  supervision  is  too  often  entirely 
lacking.  That  such  schools  contribute  but 
little  to  the  improvement  of  rural  life  is 
well  known.  The  trouble  lies  chiefiy  in 
that  the  system  of  organization  and  man- 
agement still  followed  is  half  a  century  be- 
hind the  times,  and  that,  in  consequence, 
there  is  no  opportunity  for  men  and  women 
of  adequate  training  and  capable  of  real 
leadership  to  make  themselves  effective  in 
the  improvement  of  rural  education  and 
the  conditions  surrounding  rural  life. 

The  so-caUed  district  system,  with  its 
large  powers  for  local  control,  represents 
democracy  gone  to  seed,  and  it  stands  to- 
day as  the  most  serious  obstacle  in  the  way 
of  the  improvement  of  rural  education. 
What  is  needed  is  larger  and  more  fiexible 
units  for  the  organization  of  instruction; 
larger  units  for  taxation,  with  a  resulting 
more  general  pooling  of  both  the  burdens 
and  the  advantages  of  education;  and  an 
administrative  organization  which  will 
make  possible  a  more  rational  administra- 
tion of  the  education  of  those  who  live  in 
the  rural  districts  and  small  villages  of  our 
country.  Rural  educational  progress  will 
be  promoted  in  proportion  as  tilie  school  dis- 
trict is  abolished  for  larger  units  of  or- 
ganization and  control. 
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Wliile  the  ultra-coBservative  nature  of 
the  district  system  makes  it  a  serious  ob- 
stacle in  the  way  of  intelligent  educational 
progress,  hardly  less  important  as  a  hin- 
drance to  the  improvement  of  rural  educa- 
tion is  the  political  and  local  nature  of  the 
ofSce  of  county  superintendent  of  schools. 
In  twenty-one  of  the  forty-one  American 
states  having  such  an  educational  ofBice, 
the  person  who  ought  to  be  the  educational 
organizer  and  director  of  the  public-school 
system  of  the  county  is,  instead,  merely 
another  county  political  official,  selected 
from  among  the  body  of  the  electorate  at 
the  county  primary  and  elected  at  the 
county  political  election,  serving  but  a 
short  period  in  the  office,  confined  largely 
to  statistical  and  clerical  duties,  afraid  to 
assume  much  responsibility  for  fear  of  the 
enemies  he  will  make  in  the  districts,  and 
with  little  power  to  put  any  educational 
ideas  he  might  have  into  effect  in  the  ad- 
ministration of  the  schools  of  his  county. 
Oenerally  speaking,  the  office  attracts  but 
few  men  or  women  of  real  training  or  large 
capacity  for  service,  and  the  better  trained 
the  superintendent  may  happen  to  be  the 
shorter  is  likely  to  be  his  term  of  service. 
The  office,  if  we  neglect  a  few  well-organ- 
ized county-unit  states,  such  as  Maryland 
or  Utah,  offers  no  educational  career  to  any 
one,  and  no  premium  whatever  to  any  one 
to  make  any  professional  preparation  for 
the  organization  or  administration  of  rural 
education.  In  but  few  states  can  a  man  or 
woman  hope  to  enter  the  work  of  county 
school  supervision — a  service  of  funda- 
mental importance  to  the  children  of  half 
our  people— on  the  basis  of  educational 
competency,  or  to  retain  the  office  on  the 
basis  of  efficient  educational  service.  The 
result  is  that  the  office  offers  but  a  tempo- 
rary job  to  the  few  local  residents  willing 
to  consider  political  candidacy,  and  that  in 
but  few  states  do  we  find  any  county  edu- 
cational organization  capable  of  rendering 


any  real  service  in  the  solution  of  our  in- 
creasingly important  rural-life  problem. 
In  consequence  the  education  of  rural  chil- 
dren is  inadequate  and  misdirected,  intelli- 
gent farmers  leave  the  farm  for  town  in 
order  that  their  children  may  have  proper 
educational  advantages,  but  little  attention 
is  given  to  preparation  for  rural  service  by 
either  our  normal  schools  or  our  colleges 
of  education^  and  but  few  men  or  women 
think  of  trying  to  make  any  preparation 
for  the  oi^anization  or  direction  of  the 
work  of  our  rural  and  small  village  schools. 
Passing  from  the  county  to  the  state,  we 
find  something  of  the  same  conditions  pre- 
vailing. In  nearly  three  fourths  of  our 
states  the  chief  educational  office  of  the 
state  labors  under  the  same  political  in- 
cubus as  does  that  of  the  county  superin- 
tendency  of  schools.  Due  to  the  larger 
area  for  selection  and  the  enlarged  compe- 
tition, better  men  are  usually  secured  for 
the  position.  As  yet,  however,  but  little 
attention  has  been  given  to  any  serious 
study  of  the  problems  of  state  educational 
organization  and  administration,  and  the 
political  basis  of  the  selection  of  the  chief 
educational  officer  for  most  of  our  states 
places  no  premium  on  any  other  than  po- 
litical preparation.  The  great  improve- 
ment in  the  work  of  some  of  our  state  edu- 
cational departments  within  recent  years, 
aside  from  the  states  where  non-partisan 
appointment  from  the  nation  at  large  has 
replaced  political  nomination  and  election 
from  the  state,  has  been  due  either  to  a 
state  superintendent  of  superior  ability  ris- 
ing above  the  limitations  of  his  office  or  to 
the  appointment  of  a  number  of  state  com- 
missioners or  agents  or  specialists,  these 
having  been  provided  for  under  special 
laws  and  given  special  powers  of  sui>er- 
vision  and  inspection.  In  but  few  of  our 
states,  though,  can  we  as  yet  be  said  to  have 
a  well-thought-out  educational  policy  which 
is  being  followed  for  the  improvement  of 
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education  generally  throughout  the  state. 
To  change  this  condition  the  obstacle  pre* 
sented  by  the  method  now  in  vogue  for 
choosing  the  chief  state  educational  ofBicer 
needs  to  be  eliminated,  with  a  view  to 
opening  up  to  the  state  a  chance  to  go  into 
the  markets  of  the  whole  country  with  the 
money  the  state  feels  able  to  pay  to  secure 
the  services  of  the  best  prepared  person 
available  for  the  work  at  hand.  The  ofSce 
of  state  superintendent  of  public  instruc- 
tion is,  potentially  at  least,  a  much  more 
important  office  than  that  of  president  of 
the  state  university ;  actually  it  is  far  from 
being  so.  It  is  not  difficult  to  imagine  what 
would  be  the  condition  of  our  state  univer- 
sities if  we  had  continually  selected  the 
presidents  of  these  institutions  from  among 
the  residents  of  the  state  and  by  the  same 
methods  that  have  prevailed  for  so  long  in 
the  case  of  the  chief  educational  officer  of 
the  school  system  of  the  state.  An  impor- 
tant line  of  progress  for  the  near  future, 
then,  in  the  case  of  both  state  and  county 
sui>erintendencies  of  education,  is  the  open- 
ing up  of  these  offices  to  educational  com- 
petition, as  is  now  the  case  with  high-school 
principalships  and  city  school  superin- 
tendents. That  such  a  change  would  give 
much  encouragement  to  the  study  of  the 
important  larger  problems  of  national  wel- 
fare which  surround  the  proper  organiza- 
tion and  administration  of  state  and  county 
systems  of  public  education,  there  can  be 
little  question. 

Turning  now  to  the  city  school  district 
we  find  much  better  conditions  prevailing 
in  the  matter  of  the  selection  of  educa- 
tional executives.  City  superintendencies 
and  high-school  and  elementary-school 
principalships  have  for  a  long  time  been 
on  an  open  competitive  basis  in  all  our  bet- 
ter managed  cities,  and  in  such  a  prohibi- 
tive protective  tariff  against  brains  and 
competency  from  the  outside  has  not  pre- 
vailed.   The  selections  by  city  boards  of 


education  have  not  always  been  of  the 
best — ^frequently  otherwise — ^but  the  possi- 
bilities of  a  career  and  a  chance  for  con- 
structive service  have  in  general  been  kept 
open,  and  these  have  made  their  appeal  to 
certain  types  of  minds.  As  a  result,  it  has 
been  the  problems  of  school  organization 
and  administration  as  they  relate  to  cities 
which  have  awakened  interest  and  been 
studied  most  carefully.  An  examination 
of  our  educational  journals  will  show  that 
it  has  been  the  problems  of  city  school  or- 
ganization and  administration  that  have 
filled  their  pages,  and  the  announcements 
of  courses  in  our  normal' schools  and  col- 
leges of  education  show  that  it  is  the  city 
problems  which  are  being  studied  by  their 
students.  These  are  offered  everywhere, 
but  the  number  of  institutions  offering 
courses  for  the  study  of  the  principles 
underlying  the  proper  organization  and  ad- 
ministration of  state  and  county  school 
systems  is  limited  indeed.  The  city  has 
offered  the  prizes  for  administrative  com- 
petency and  adequate  professional  prepa* 
ration,  and  practically  all  who  have  trained 
for  school  administrative  service  have 
trained  with  service  in  the  city  as  the  end 
in  view. 

Yet  even  in  city  educational  organiza- 
tion many  obstacles  to  educational  prog- 
ress still  remain.  The  most  of  these  are 
survivals  of  the  school  district  or  village 
stage  in  our  educational  evolution,  or  they 
are  obstacles  that  arise  from  the  lack  of  any 
proper  conception  as  to  the  fundamental 
principles  underlying  proper  educational 
organization  and  administration  on  the 
part  of  the  public.  The  proper  organiza- 
tion and  administration  of  a  city  school 
system  has  become  a  highly  expert  piece 
of  administrative  service,  and  adequate  re- 
sults are  no  longer  possible  if  proper 
administrative  procedure  is  continually 
interfered  with  by  the  well-meaning  igno- 
rance or  the  personal-friendship  ideas  of 
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school  board  members  or  city  officials.  It 
is  along  these  lines  that  we  to-day  encoun- 
ter the  greatest  obstacle  to  successful  edu- 
cational administration  in  our  cities.  While 
it  would  be  easy  to  enumerate  a  dozen 
such,  I  will  content  myself  with  a  mention 
of  the  three  which  seem  to  me  to  be  the 
most  important  obstacles  to  intelligent  edu- 
cational progress  in  the  administration  of 
our  city  school  systems. 

The  first  of  such  obstacles  I  would  enu- 
merate arises  where  the  school  superin- 
tendency  for  the  city  has  been  made  an 
integral  part  of  the  government  of  the  city. 
The  ordinary  lawyer,  city  official  or  poli- 
tician finds  it  hard  to  understand  why  stu- 
dents of  educational  administration  object 
to  the  apparently  perfectly  logical  position 
of  the  schools  as  a  part  of  the  city  govern- 
mental organization.  They  regard  the 
school  service  as  on  a  plane  of  practical 
equality  with  other  forms  of  municipal 
service,  and  would  place  it  on  the  same 
level  as  the  other  city  patronage  depart- 
ments of  fire,  parks,  police,  streets  and 
public  work.  Instead,  the  school  is  and 
ought  to  be  regarded  as  a  creation  of  the 
state,  ranking  with  the  home  and  the 
church  as  an  institution  for  the  advance- 
ment of  the  public  welfare  by  the  training 
of  the  next  generation  of  citizens,  and  the 
state  must  see  that  it  is  not  reduced  to  local 
patronage  ends.  These  other  departments 
represent  a  municipal  corporation,  erected 
to  carry  out  municipal  ends ;  the  school  is  a 
state  corporation  to  carry  out  a  great  state 
purpose.  The  experience  of  our  Amer- 
ican cities  has  shown  clearly  that  efficient 
school  administration  is  promoted  by  the 
complete  divorce  of  city  government  and 
school  control.  To  make  a  school  board  de- 
pendent upon  the  city  government  for  di- 
rection and  finance,  and  subject  it  to  the 
annual  scramble  for  city  funds,  is  to  op- 
pose a  serious  obstacle  to  proper  educa- 
tioiial  progress  and  to  subordinate  the  edu- 


cation of  the  children  in  the  city  to  the 
exigencies  of  city  government  As  the  di- 
rectors of  a  state  corporation,  representing 
the  most  important  interest  of  every  com- 
munity, the  school  board  should  be  free  to 
carry  on  its  work  and,  within  certain  lim- 
its set  by  state  law,  to  levy  the  necessary 
taxes,  free  from  any  interference  by  the 
mayor,  council,  or  other  city  officials. 

The  second  obstacle  to  proper  educa- 
tional progress  in  city  school  administra- 
tion which  I  would  enumerate  is  the  con- 
fusion of  functions  and  responsibilities  as 
between  the  school  board,  on  the  one  hand, 
and  the  executive  officers  which  the  board 
employs  to  direct  the  work  of  the  schools, 
on  the  other.  Such  a  confusion  arises  in 
part  as  a  result  of  the  rapid  evolution  of 
cities  from  school  districts  and  villages,  the 
tendency  being  to  retain  functions  once 
exercised,  and  in  part  from  a  lack  of  any 
clear  understanding,  on  the  part  of  the 
representatives  of  the  public,  as  to  what 
they  are  elected  to  do. 

Our  laws  quite  generally  give  aU  l^al 
authority  to  the  school  board.  Only  in  a 
few  recently  reorganized  cities  ox>erating 
under  special  charter  does  the  superintend- 
ent of  schools  have  any  definite  powers  and 
responsibilities.  Usually  the  board  has 
everything,  and  the  superintendent  only 
what  the  board  sees  fit  to  grant  him.  If 
the  board  likes  him  and  trusts  him  they 
may  grant  him  wide  latitude;  if  they  do 
not  they  may  take  from  him  practically 
every  power  tiiat  is  vital  to  the  successful 
administration  of  a  system  of  schools. 
Such  cases  have  been  so  frequent  in  recent 
years  as  to  preclude  the  necessity  of  men- 
tioning them  here.  School  boards  in  their 
ignorance  or  because  of  pique  frequently 
harass  a  good  superintendent;  put  the 
whole  city  school  system  into  a  state  of  un- 
easiness and  duEffitttisfaction ;  and  eventu- 
ally drive  the  superintendent  from  office 
because  he  has  tried  to  prevent  the  schools 
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from  being  subordinated  to  local  political 
or  personal  ends. 

School  boards  of  this  type  interfere  with 
the  proper  administration  of  the  schools 
in  ahnost  every  conceivable  way.  The 
writer  could  give  fifty  illustrations  of  the 
improper  exercise  of  power  on  the  part  of 
city  school  boards  and  school-board  mem- 
bers which  have  come  to  his  attention  dur- 
ing the  past  five  years,  almost  all  of  them 
being  against  the  best  interests  of  the 
schools  and  interfering  with  their  proper 
administration  and  development,  and  more 
than  one  good  superintendent  could  be 
mentioned  who  has  been  driven  from  office 
by  such  confusion  of  functions.  Our  edu- 
cational advance  is  irregular  and  in  spots, 
and  progress  is  frequently  followed  by 
retrogression.  The  large  power  of  control 
now  exercised  by  city  boards  of  education, 
and  the  lack  of  any  clear  definition  in  our 
laws  as  to  the  rights  and  functions  of  the 
professional  expert  boards  of  education  are 
directed  by  law  to  employ,  is  to-day  one  of 
the  serious  hindrances  to  satisfactory  and 
enduring  educational  progress.  That  this 
condition  tends  to  turn  many  young  men 
of  capacity  away  from  school  administra- 
tion as  a  career,  and  certainly  drives  some 
of  our  experienced  men  into  other  occupa- 
tions, can  not  be  doubted.  The  remedy  for 
this  condition  lies  in  legislation  that  will 
guarantee  to  every  superintendent  of 
schools  a  right  to  be  present  and  be  heard 
when  any  matter  concerning  the  organiza- 
tion or  administration  of  the  schools  is 
under  consideration;  the  clear  right  of 
initiative  in  the  selection,  promotion  and 
retention  of  subordinates;  and  the  initia- 
tive in  many  other  matters  which  concern 
the  management  of  the  schools.  This  will 
guarantee  to  the  superintendent  of  schools 
what  may  be  considered  as  rights  in  the  in- 
terests of  the  schools,  and  would  in  no  way 
interfere  with  the  work  of  any  board  of 
education  interested  in  proper  school  ad- 


ministration. While  I  have  stated  else- 
where that,  in  principle,  it  is  perhaps  wiser 
that  the  superintendent  of  schools  should 
not  be  entitled  to  a  vote,  it  may  neverthe- 
less become  necessary,  if  our  school  boards 
are  not  otherwise  controlled  in  their  ig- 
norant interference  with  the  work  of  a 
good  superintendent,  to  follow  the  practise 
of  a  number  of  our  corporations  and  seat 
the  superintendent  ex^ffido  as  a  member 
of  the  board  of  directors,  and  with  a  right 
to  a  recorded  vote  on  every  important  ac- 
tion taken. 

A  third  obstacle  to  proper  city  educa- 
tional progress  is  the  short  term — ^usually 
one  year — ^for  which  our  superintendents 
of  schools  are  commonly  elected.  A  trial 
period  of  one  year  may  in  some  cases  be 
desirable,  but  thereafter  the  period  of  elec- 
tion should  be  long  enough — ^four  or  five 
year  terms — ^to  give  the  superintendent  an 
opportunity  to  carry  out  a  constructive 
educational  policy.  The  present  annual 
election  is  a  splendid  means  of  keeping 
superintendents  in  subjection  to  boards 
who  want  to  manage  affairs,  and  to  elimi- 
nate easily  all  who  can  not  be  kept  under 
perfect  control.  The  short  term,  the  un- 
certain tenure  and  the  lack  of  power  to  do 
much  in  too  many  of  our  cities  not  only 
prevents  capable  men  from  rendering  effec- 
tive service  to  the  communities  which  em- 
ploy them,  but  also  drives  from  the  serv- 
ice men  of  ability  and  promise.  The  lack 
of  any  high  professional  standards,  based 
on  education  and  professional  preparation, 
the  want  of  a  form  of  a  professional  state 
certificate  for  supervision,  coupled  with 
the  short  and  uncertain  tenure,  also  en- 
ables boards  of  education  to  drive  good 
men  from  office  and  tiien  fill  their  places  by 
others  of  a  much  lower  degree  of  profes- 
sional competency. 

If  public  education  in  the  United  States 
is  to  increase  in  importance  as  a  great  con- 
structive undertaking  of  our  people;  if 
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after  the  Great  War  we  are  to  be  called 
upon  to  play  a  new  part  in  world  affairs 
calling  for  larger  homogeneity  and  national 
purpose  on  the  part  of  our  people ;  and  if 
we  are  soon  to  undertake  new  educational 
efforts  along  agricultural,  industrial,  tech- 
nical and  political  lines,  as  now  seems  cer- 
tain, it  is  of  fundamental  importance  that 
we  eliminate  from  the  organization  and  ad- 
ministration of  our  schools  these  features 
which  stand  as  serious  obstacles  to  their  de- 
velopment on  a  thoroughly  professional 
basis.  We  must  also  so  shape  their  admin- 
istration as  to  offer  good  inducements  to 
the  best  of  our  men  and  women  to  make 
careful  preparation  for  public  service  as 
school  administrators,  and  we  must  assure 
them  entrance  to  the  work  on  the  basis  of 
preparation  and  competency,  a  chance  to 
perform  useful  and  unobstructed  service, 
and  the  possibility  of  desirable  life  careers 
in  the  work.  That  this  is  not  the  case  to- 
day in  our  county  and  state  educational 
service,  or  even  in  our  city  educational 
service  to  the  extent  that  is  desired,  is 
largely  due  to  the  obstacles  to  educational 
progress,  chiefly  of  a  political  and  provin- 
cial type,  which  I  have  just  enumerated. 

Ellwood  p.  Cubbbrlby 
Stanford  Univbrsity 


HUNTER  OR  HUSBANDMAN  ^ 

The  assumption  that  all  the  wild  life  grow- 
ing upon  the  land  belongs  to  all  the  people,  and 
that  any  one  who  can  do  so  is  free  to  take  it, 
is,  of  course,  a  direct  inheritance  from  the  day 
when  all  the  game  belonged  to  the  king;  when 
the  king  could  do  no  wrong.  We,  the  people^ 
have  succeeded  the  king.  We  have  acquired 
his  rights  and  privileges — ^his  right  to  kill,  his 
right  to  overrun  the  fields  of  the  farmer,  his 
right  to  get  something  for  nothing. 

We  need  now  to  recognize  that  the  day  of 
wanton  exploitation  is  past,  and  that  we  have 

1  Extract  from  an  address  recently  delivered  be- 
fore an  audience  of  fanners  at  the  New  York 
State  CoUege  of  Agriculture. 


entered  upon  an  era  of  oonservation  during 
which  we  must  live  on  the  increase  of  natare^s 
products  that  our  own  hands  have  seoored  for 
us;  no  longer  something  for  nothing,  bat 
everything  for  care  and  forethought  and  the 
application  of  science  to  bettering  the  condi- 
tions of  life. 

The  primary  assumption  should  be  that  the 
region  where  farmers  live  is  an  agricultoral 
community — ^not  a  howling  wilderness  or  a 
hunting  preserve. 

Hunting  there  must  be  to  satisfy  the  human 
craving  for  sport — sport  of  a  kind  that  is  nor- 
mal to  the  growing  up  of  eveiy  youth,  and  that 
is  a  legitimate  part  of  a  man's  recreation.  But 
himting  is,  at  best,  a  savage  sport  that  is  pur- 
sued with  dangerous  weapons;  and  it  should  be 
pursued  in  civilized  society  only  in  places  set 
aside  for  the  purpose.  The  farmer  should  pos- 
sess his  farm  in  peace.  The  part  of  the  public 
that  desires  to  hunt  should  have  prox>er  places 
provided,  and  these  places  should  be  publicly 
marked  for  hunting;  and  peaceful  farms  where 
the  wild  life  is  treasured  should  not  have  to  be 
marked  against  it.  As  there  are  public  VTaters 
stocked  by  the  state  in  which  any  one  may  fish, 
so  there  should  be  public  game  and  forest  pre- 
serves where  one  may  hunt. 

The  farmers  want  freedom  from  the  nuis- 
ance of  the  himters  who  are  merely  raiders  and 
economic  pirates,  and  should  unite  to  secure 
it.  Every  man's  farm  should  be  his  own,  free 
from  ravage  by  hunters,  free  from  menace  by 
guns.  All  its  wild  products  should  be  in  his 
own  keeping,  subject  only  to  his  neighbor's  in- 
terests, rights  and  welfare.  The  farmer  should 
be  free  to  raise  on  his  farm  any  kind  of  plant 
or  animal  without  permit  or  license  from  any 
source.  Such  artificial  barriers  ought  not  to 
obstruct  the  path  of  forward-looking  agricul- 
tural enterprises. 

The  conservation  measures  that  will  best  se- 
cure these  ends  are  those  which  will  protect 
and  preserve  the  wild  life  in  suitable  places 
and  provide  himting  for  the  futtire;  for  men 
will  homt,  and  many  of  the  farmers  themselves 
desire  this  sport  The  measures  already  before 
us  that  will  go  farthest  toward  removing  the 
hunter  from  the  farmer's  premises  are  these! 
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L  Btate  game  f  armsy  where  wild  game  may 
be  propagated,  for  distribution  to  publio  and 
private  preseryes. 

2.  Beserveey  wbere  the  wild  life  may  be 
maintained— forest  and  game  preserves. 

There  should  be  not  only  one  great  state 
presexre  like  the  Adirondack  State  Park,  but 
every  oounly  in  the  state  of  New  York  should 
have  its  own  smaller  reserve,  made  out  of  the 
waste  land  that  is  stiU  cheap  and  available. 
There  is  laild  in  every  county  of  the  state  that 
would  be  of  far  more  worth  if  put  to  raising 
timber  and  game.  We  have  talked  much  about 
reforestation :  we  have  practised  it  little. 

Portions  of  such  public  reserves  should  be 
kept  as  sanctuaries,  free  alike  from  the  hunter, 
the  limiberman  and  the  engineer;  and  in  these 
every  wild  thing,  not  harmful  to  the  public, 
should  fmd  a  place,  and  should  be  let  alone. 
These  places  would  serve  as  centers  of  natural 
propagation  and  dispersal  for  wild  game  spe- 
cies; but  th^  would  also  keep  from  extermi- 
nation many  other  things  in  which  the  hunter 
is  not  interested. 

They  would  serve  the  interests  of  the  public 
at  large  by  preserving  to  future  generations 
some  of  the  wealth  of  life  with  which  nature 
has  endowed  our  country.  There  are  three  im- 
portant reasons  why  it  should  be  preserved: 

1.  Its  esthetic  value.  Many  of  the  wild 
tilings,  both  plants  and  animals,  are  interest- 
ing and  wonderfully  beautiful. 

2.  Its  educational  value:  n:iany  of  these 
things  are  important  for  teaching  purposes; 
and  the  youth  has  a  right  to  know  what  the 
native  life  of  his  native  land  was  like;  other- 
wise he  will  not  be  able  to  imderstand  its 
earl^  history. 

8.  Its  possibilities  of  undeveloped  economic 
values.  We  are  only  at  the  beginning  of 
knowledge  how  to  best  utilize  our  natural  re- 
sources. We  should  not  exterminate  the  wild 
qpecies.  We  do  not  know  what  use  the  future 
will  have  for  them.  Though  they  are  all  prod- 
ucts of  the  evolution  of  the  ages,  they  may  be 
quickly  destroyed,  as  the  history  of  the  pass- 
ing of  the  wild  pigeon  shows.  Once  gone,  they 
are  gone  forever.  The  interest  that  the  pub- 
lic has  in  keying  them  is  in  the  long  run  far 


more  important  than  the  interest  of  the  hunter 
in  shooting  or  the  farmer  in  raising  crops. 

Jamss  O.  Nesdhaic 

Ck)RNZLL   UNIVXBSITT 


SCIENTIFIC  EVENTS 

THB  TBACHSRS'  SCHOOL  OP  SCIENCE 

The  Teachers'  School  of  Science,  Boston, 
announces  a  summer  excursion  to  Alaska  un- 
der the  charge  of  Professor  G^.  H..  Barton. 
The  party  will  leave  Boston  on  July  6,  and 
after  a  visit  to  Toronto,  will  pass  through 
Lakes  Huron  and  Superior,  making  a  short 
stop  at  Sault  Ste.  Marie.  It  will  then  visit 
Fort  Williams  and  Winnipeg,  and  spend  four 
days  at  Jasper  Park  in  the  Mount  Bobson 
region,  thence  to  Prince  Bupert,  along  the 
Skeena  Biver  to  Skagway  by  steamer,  via  the 
Inside  Passage  and  the  I^ynn  Canal  (fiord), 
stopping  at  Wrangall  and  Juneau.  The  party 
will  then  go  by  rail  over  the  White  Pass  and 
down  the  Yukon  to  Dawson  by  steamer.  Be- 
tuming,  the  party  will  visit  Lake  Atlin,  Van- 
couver, Seattle  and  Tacoma,  si>end  three  days 
at  Mount  Banier  and  five  days  in  Glacier  Na- 
tional Park.  A  day  each  will  be  spent  in  Ghi- 
cago  and  Toronto,  and  thence  the  journey  will 
be  by  steamer  through  the  Thousand  Islands 
and  the  Lachine  Bapids  to  Montreal  and  rail 
to  Boston. 

The  school  will  also  give  its  annual  field 
lessons  in  geology  and  botany.  The  schedule 
of  the  courses  follows: 

April  21,  Fitckbnrg — Tourmaline  crystals,  beryl, 
mica,  feldspar;  bathylitb,  granite,  eoneentrio 
jointing;  a  monadnock. 

April  28,  Medf  ord — ^Deoomposition  and  disintegra- 
tion (exceptional);  frost  action,  talus. 

May  5,  Hudson — ^Bed  of  dolomite  in  mica  Bchist, 
with  wemerite,  sahlite,  titanite,  etc;  drumlins 
and  channels  of  a  glacial  stream. 

May  12,  Quincy — ^BathyUth,  granite,  erupted  into 
Cambrian  slates  with  much  contact  phenomena. 

May  19,  Cedar  Orove — Transverse  fault;  anticlinal 
fold;  melaphyr,  tuffs,  shale. 

May  26,  Brighton — Old  lava  flows;  igneous  intru- 
sions and  dykes;  amygdaloidal  melaphyr;  quartz, 
epidote,  calcite,  etc.,  alteration  minerals. 

May  30,  Annual  Field  Beunion,  Wayside  Inn  and 
Nobscot. 
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June  2f  Newton  Center — Contemporaneous  bed; 
overturned  fold;  thrust  faults,  joints. 

June  9,  lOy  Mts.  Tom  and  Holjoke,  Connecticut 
Vallej — Differential  erosion;  trap  and  sand- 
stone; reptile  footprints;  yolcanic  bombs,  etc. 

June  17,  Atlantic— Stratification  folds,  cleavage; 
puddingstone,  sandstone,  shales,  tillite. 

June  24,  Nantasket — ^Interbedded  tuffs  and  mel- 
aphyr;  intersection  dykes,  baked  slates. 

THE  UNIVERSITY  OF  MICHIGAN  MEDICAL 
SCHOOL   AND    NATIONAL   SERVICE 

The  f  acultsr  of  the  University  of  Michigan 
Medical  School  on  April  2,  1917,  passed  the 
following  resolutions: 

1.  It  is  the  opinion  of  the  faculty  of  the 
University  of  Michigan  Medical  School  that 
in  meeting  the  demands  for  medical  officers  in 
the  national  service,  the  military  authorities 
should  give  first  preference  for  enlistment  to 
the  members  of  the  medical  classes  of  the  past 
two  years,  viz.:  1915  and  1916. 

Note, — These  young  men  have  recently  finished 
their  medical  courses  and  having  taken  in  part  or 
altogether  their  hospital  training,  should  have  the 
latest  and  best  information  in  scientific  medicine, 
and  not  having  as  yet  established  themselves  in 
practise,  are  best  fitted  to  be  selected  for  military 
service. 

2.  In  view  of  the  probably  urgent  demands 
for  trained  medical  men,  the  faculty  of  the 
University  of  Michigan  Medical  School  de- 
sires to  place  itself  on  record  as  being  ready 
and  willing  to  make  its  courses  of  instruction 
continuous  through  the  summers  of  1917  and 
1918.  This  proposition  will  be  submitted  to 
the  various  state  boards  of  licensure  for  their 
approval 

Note. — ^If  this  provision  goes  into  effect,  a  week 
after  the  close  of  the  present  session,  the  session  of 
1917-18  will  begin.  Those  who  are  now  juniors 
will  become  seniors  and  may  be  graduated  in  Jan- 
uary, 1918. 

Note* — ^In  taking  this  step,  not  only  the  military 
demands  upon  the  medical  profession,  but  civil  de- 
mands as  well  are  taken  into  consideration. 

8.  Taking  into  consideration  the  future 
needs  of  the  country  for  trained  medical  men, 
it  is  the  opinion  of  the  faculty  of  the  Univer- 
sity of  Michigan  Medical  School  that  it  is 


advisable  for  the  undergraduate  medical  stu- 
dents to  con^lete  their  course  of  instruction 
and  not  to  enlist. 

4.  The  faculty  of  the  University  of  Michi- 
gan Medical  School  recommends  that  not  less 
than  two  hours  per  weds  be  set  aside  for  the 
military  drill  of  undergraduate  students,  and 
that  in  addition  to  the  ordinary  infantry  drill, 
we  recommend  training  along  the  lines  devel- 
oped by  the  Clinical  Society  of  Albany,  and 
known  as  the  "  Albany  Plan.'^ 

Note, — The  medical  officer  should  first  of  all  be 
a  soldier.  This  is  necessary  in  order  to  make  him 
most  efficient  as  a  medical  officer. 

5.  That  copies  of  these  resolutions  be  fur- 
nished for  suggestions  of  approval  or  disap- 
proval to  the  following  bodies: 

(1)  The  surgeons  general  of  the  army  and 
navy. 

(2)  The  National  Medical  Oommittee  on 
Preparedness. 

(3)  The  National  Besearch  OounciL 

(4)  The  faculties  of  other  medical  schools. 

6.  That  a  list  of  the  graduates  of  the  classes 
of  1915  and  1916,  with  their  standing  while 
in  the  school  and  their  present  addresses,  be 
sent  immediately  to  the  surgeons  general  of 
the  army  and  navy. 

BRITISH  QOVBRNliENT  GRANTS  FOR  SCIBN- 

TIFIC   RESEARCH 

When  the  establishment  of  a  separate  de- 
partment of  scientific  and  industrial  research 
was  announced  in  December  last.  Lord  Crewe 
stated  that  the  Ohancellor  of  the  Exchequer 
was  prepared  to  advise  the  government  to  de- 
vote a  sufficient  sum  to  cover  operations  during 
the  next  five  years  on  a  scale  which  would  pro- 
vide four,  or  perhaps  five,  times  as  much  for 
cooperative  industrial  research  as  had  been 
spent  for  the  whole  purposes  of  research 
hitherto.  We  learn  from  Nature  that  the  civil 
service  estimates  just  issued  include  the  sum 
of  £1,038,050  to  the  department  of  scientific 
and  industrial  research,  being  a  net  increase  of 
£998,050  upon  last  year's  amount.  Grants  for 
investigations  carried  out  by  learned  and 
scientific  societies,  etc.,  are  estimated  at  £24;,- 
000,  and  grants  to  students  and  other  persons 
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engaged  in  research  at  £6,000.  These  grants 
will  be  distributed  by  a  conunittee  of  the  privy 
council,  on  the  recommendation  of  the  ad- 
visory council,  to  promote  the  development 
of  scientific  and  industrial  research  in  the 
United  Kingdom,  and  will  be  subject  to  such 
conditions  as  the  committee  may  think  neces- 
sary. The  £1,000,000  grant  in  aid  of  indus- 
trial research  will  be  paid  to  the  account  of  the 
Imperial  Trust  for  the  encouragement  of 
scientific  and  industrial  r^earck  The  expen- 
diture of  the  trust  will  be  audited  by  the 
comptroller  and  auditor-general,  but  any  bal- 
ance remaining  on  the  account  will  not  be  sur- 
rendered at  the  close  of  the  financial  year. 
Grants  will  be  made  by  the  directions  of  the 
committee  of  the  privy  council  over  an  agreed 
period  to  approved  trade  associations  for  re- 
search, to  supplement  the  funds  of  the  associa- 
tions, and  payments  in  respect  of  such  grants 
vnll  not  be  liable  to  surrender  by  the  grantees 
at  the  end  of  the  financial  year.  We  under- 
stood from  Lord  Orewe's  remarks  on  Decem- 
ber 1  that  for  the  next  five  years  or  so  about 
£200,000  a  year  would  be  available  for  scien- 
tific and  industrial  research,  so  that  apparently 
the  grant  of  £1,000,000  is  the  sum  which  is  to 
be  drawn  upon  for  this  purpose.  The  amoimt 
estimated  for  salaries,  wages  and  allowances 
in  the  new  department  is  £7,260,  which  in- 
cludes £1,500  for  the  secretary  and  £850  for 
the  assistant  secretary.  Travelling  and  inci- 
dental expenses  are  estimated  to  amount  to 
£800. 


SCIENTIFIC  NOTES  AND  NEWS 

The  annual  meeting  of  the  British  Asso- 
ciation for  the  Advancement  of  Science,  ar- 
ranged to  be  held  at  Bournemouth  in  Septem- 
ber next,  has  been  candelled.  The  two  main 
considerations  which  have  led  to  this  decision 
are  the  restriction  of  railway  communication 
and  difficulties  of  accommodation  on  account 
of  buildings  being  required  for  various  na- 
tional purposes.  There  will  probably  be  a 
meeting  of  the  general  committee  of  the  asso- 
ciation in  London  to  receive  reports  and 
transact  other  business.    The  annual  meeting 


will  therefore  be  intermitted  for  the  first  time 
in  the  history  of  the  association  since  1831. 

AoGOBDiNO  to  a  cable  from  Paris  received  at 
Washington  on  March  29,  the  Qaudry  prize 
has  been  awarded  by  the  Oeological  Society  of 
France  to  Dr.  Charles  D.  Walcott,  secretary  of 
the  Smithsonian  Institution.  This  medal  was 
established  by  the  will  of  the  late  Professor 
Albert  Gaudry. 

Pbofbssob  C.  S.  Shsbrington,  Waynfiete 
professor  of  physiology  in  the  University  of 
Oxford,  has  been  elected  a  corresponding 
member  of  the  Bologna  Academy  of  Sciences. 

Pbofbssor  Fbederiok  E.  Olements  has  re- 
signed the  chair  of  botany  at  the  University 
of  Minnesota  to  accept  a  position  with  the 
Carnegie  Liistitution  of  Washington. 

Professor  Albert  Sauveur,  professor  of 
metallurgy  and  metallography  of  Harvard 
University,  has  been  given  leave  of  absence  for 
the  first  half  of  1917-18. 

Dr.  J.  F.  Illingwobth,  professor  of  ento- 
mology. College  of  Hawaii,  Honolulu,  has  been 
granted  a  leave  of  absence  for  three  years,  in 
order  that  he  may  carry  on  investigations  for 
the  Queensland  government.  His  headquarters 
will  be  at  Gbrdonvale,  Cairns,  North  Queens- 
land, in  the  midst  of  the  sugar  growing  sec- 
tion. An  experiment  station  is  to  be  devel- 
oped, primarily  for  the  study  of  the  grub- 
pest,  which  is  such  a  scourge  in  certain  cane- 
growing  areas. 

It  is  announced  that  Mr.  A.  D.  Hall  has 
been  appointed  permanent  secretary  to  the 
British  Board  of  Agriculture  in  succession  to 
Sir  Sydn^  Oliver,  K.C.M.G.,  now  resigned. 

Professor  W.  J.  Crook  has  resigned  from 
the  South  Dakota  State  School  of  Mines  to  en- 
gBge  in  practical  work. 

Mr.  Alessandro  Fabbri  has  been  appointed 
to  the  post  of  research  associate  in  physiology 
in  the  American  Museum  of  ITatural  History. 

Sir  W.  E.  Garstin  and  Major-Oeneral  Sir  O. 
EL  Scott-Moncriefi  have  been  elected  honorary 
members  of  the  Institution  of  Civil  Engineers 
of  Great  Britain. 

Dr.  Douglas  W.  Freshfdsld,  president  of 
the   Boyal    Geographical    Society,    has   been 
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elected  an  honorary  member  of  the  Buasian 
G^eographical  Society. 

Sir  Ernest  Butherford,  professor  of  phys- 
ics, University  of  Manchester,  has  been  elected 
a  member  of  the  AthensBum  Club  for  eminence 
in  science. 

At  a  recent  meeting  of  the  Royal  Geograph- 
ical Society  the  president  (Mr.  Douglas  Fresh- 
field)  announced  that  the  king  had  approved 
of  the  award  of  the  Boyal  Medals  for  the  pres- 
ent year  as  follows: 

The  Foimders'  Medal  to  Commander  D.  G. 
Hogarth,  for  his  explorations  and  other  geograph- 
ical work  in  Asiatie  Turkey,  1887-1911. 

The  Patrons'  Medal  to  Brigadier-General  Baw- 
ling, for  his  explorations  in  western  Tibet  and 
Budok,  1903;  his  journey  from  Gyanste  to  Shnla 
via  Gkurtok,  and  his  exploration  in  New  Guinea, 
1908. 

The  Victoria  Medal  is  awarded  to  Dr.  J.  Scott 
Keltie  for  his  eminent  services  to  geography  dur- 
ing his  secretaryship  of  the  society. 

The  other  awards  are  as  follows: 

The  Murchison  grant  to  Bai  Bahadur  Lai  Singh 
for  his  devoted  work  as  surveyor  to  the  expedition 
of  Sir  Aurel  Stein. 

The  Back  grant  to  the  Bev.  Walter  Weston  for 
his  travels  and  explorations  in  the  Japanese  Alps 
— a  district  previously  unknown  to  Europeans. 

The  Cuthbert  Peak  grant  to  Dr.  A  M.  KoUaa 
for  his  explorations  and  ascent  of  new  peaks  in 
Sikkim  and  his  inyestigation  of  the  effects  of  high 
altitude. 

The  Gill  Memorial  to  Mr.  E.  C.  Wilton  for  his 
geographical  work  in  southwestern  China. 

Mr.  Hubert  Jarvis,  assistant  entomologist 
of  Queensland,  made  a  trip  to  Hawaii  during 
February.  In  spite  of  the  brief  time  that  Mr. 
Jarvis  spent  in  the  islands  he  was  very  success- 
ful in  his  mission,  which  was  the  securing  of  a 
considerable  stock  of  the  lantana  Agromyzid 
flies  for  his  crovemment  The  signal  success  of 
these  flies  in  Hawaii,  in  preventing  the  seed- 
ing of  this  most  troublesome  weed,  has  led 
other  countries  to  seek  similar  relief.  This 
Agromyzid,  which  apparently  is  an  imnamed 
species,  was  introduced  into  the  Hawaiian  Is- 
lands by  Mr.  Albert  Koebele,  many  years  ago. 

The  directors  of  the  Fenger  Memorial  Asso- 
ciation have  made  a  grant  of  $400  to  Pierce 


McEenae  for  support  of  diemical  and  other 
work  under  the  direction  of  Dr.  E.  B.  LeOount 
He  will  study  the  brain  and  other  tissues  from 
oases  of  heat  stroke  in  order  to  determine^  if 
possible,  better  than  now  known,  the  cause  of 
the  high  tem];>erature  in  this  condition. 

The  Lane  Medical  lectures  at  Stanford  Uni- 
versity for  the  year  1917  will  be  delivered  by 
Dr.  Simon  Flezner,  director  of  the  laboratories 
of  the  Rockefeller  Institute  for  Medical  Re- 
search, during  the  week  beginning  on  Octob^ 
8.  There  will  be  five  lectures  in  all  and  they 
will  be  given  on  consecutive  evenings,  at  8 
o'clock.  The  subject  of  the  series  will  be: 
'Physical  Basis  and  present  Status  of  Specific 
Serum  and  Drug  Therapy." 

Professor  Martin  H.  Fischer,  of  the  Uni- 
versity of  Cincinnati,  addressed  the  New  York 
Section  of  the  Society  of  Chemical  Industry, 
on  April  13,  on  ''  Some  Technical  Aspects  of 
Colloid  Emulsion  Chemistry." 

On  March  20  Dr.  David  D.  Whitney,  of  the 
Universily  of  Nebraska,  delivered  an  address 
before  the  Science  Club  of  the  Kansas  State 
Agricultural  College  on  ''The  Determination 
of  Sex."  This  address  is  the  first  of  a  series  of 
addresses  on  scientific  subjects  of  popular  in- 
terest planned  by  the  club  this  spring. 

Dr.  Alexander  Scx>tt,  the  retiring  president 
of  the  British  Chemical  Society,  delivered  an 
address  entitled  ''  The  Atomic  Theoiy ''  at  the 
annual  meeting  on  March  29. 

Sir  J.  Wolfe  Barry  will  deliver  the  ''  James 
Forrest ''  lecture  before  the  British  Institution 
of  Civil  Engineers  on  May  2,  taking  as  his 
subject,  ''  The  Standardization  of  Engineering 
Materials  and  its  Influence  on  the  Trade  and 
Prosperity  of  the  Country." 

Leotures  to  be  given  at  the  Royal  Institu- 
tion, London,  indude  two  by  Professor  0.  S. 
Sherrington,  on  '^  Tetanus:  Its  Prevention, 
Symptoms  and  Treatment,"  and  on  '' Rhyth- 
mic Action  in  Muscle  and  in  Nerve."  Pro- 
fessor D'Arcy  W.  Thompson  will  give  two  lec- 
tures on  laws  of  growth  and  form;  and  Pro- 
fessor William  Bateson  two  on  ''Heredity." 
Among  the  Friday  discourses  will  be  one  on 
the  organs  of  hearing  in  relation  to  war  by 
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Dr.  Dundas  Grant,  another  on  the  complex- 
ity of  the  chemical  elements  by  Professor 
Soddy,  and  one  on  breathlessness  by  Mr.  J. 
Barcroft 

A  MEMOBXAL  tablet  to  the  late  Sir  William 
Huggins  and  Lady  Huggins,  executed  by 
Henry  Pegram,  has  been  placed  in  the  crypt 
of  St  Paul's  Oathedral,  and  was  unveiled  on 
March  29.  The  president  of  the  Boyal  So- 
ciety and  the  president  of  the  Boyal  Astronom- 
ical Society  were  the  speakers. 

Dr.  John  K  Mitohell,  noted  as  a  neurolo- 
gist and  author,  died  at  Philadelphia  on  April 
10.  He  was  fifty-seven  years  old,  and  was  a 
son  of  the  late  Dr.  S.  Weir  Mitchell 

The  death  is  announced  of  Professor  Angelo 
BatteUi,  the  distinguished  Italian  physicist 
He  was  bom  at  Macerata  Feltria  (Pesaro)  in 
1862,  and  held  chairs^successively  at  Oagliari, 
Padua  and  Pisa.  He  was  a  member  of  the 
Chamber  of  Deputies. 

Dr.  H.  F.  E.  Junqersen,  professor  of  zool- 
ogy in  the  University  of  Copenhagen  and  di- 
rector of  the  department  of  vertebrates  in  the 
university  museum,  died  on  February  6,  aged 
sixty-three  years. 

J.  BiEDiNGXR,  professor  of  orthopedics  at  the 
University  of  Wurzburg,  has  died  at  the  age 
of  fifty-two  years. 

The  death  is  also  announced  of  O.  Aigento, 
professor  of  surgery  at  the  University  of 
Palermo,  aged  seventy.  He  took  a  prominent 
part  in  public  health  matters  and  the  hygiene 
of  the  hospitals  throughout  Sicily. 

It  is  reported  from  San  Antonio  that  there 
is  widespread  infection  from  hookworm  among 
the  troops  from  Alabama,  Mississippi  and 
Tezas^  but  that  the  disease  is  now  under  con- 
troL 

At  the  recent  St.  Louis  conference  of  agri- 
cultural experts  looking  to  production  of 
greater  crops  as  an  emergency  measure,  it  was 
recommended  that  the  congress  appropriate 
$25,000,000  for  use  by  the  Secretary  of  Agri- 
culture in  such  a  campaign.  Because  of  the 
world  shortage  of  food,  it  is  scarcely  possible 
that  the  production  of  staple  crops  by  the 
farmers  of  the  United  States  can  be  too  great 


this  year,  and  it  is  recommended  that  boys 
under  military  age  and  men  b^ond  the  age 
and  those  physically  disqualified  should  be  en- 
rolled in  the  national  army  for  labor  and  pro- 
duction of  food,  munitions  and  supplies. 
Other  recommendations  are  for  creation  of  an 
agricultural  body  under  the  Council  of  Na- 
tional Defence  to  supervise  agricultural  mat- 
ters and  for  the  vesting  of  wide  authority  in 
the  secretary  of  agriculture  to  regulate  and 
standardize  food  production  and  distribution. 
The  subcommittees  and  their  chairmen  were: 
Production  and  Labor,  Dr.  Henry  J.  Waters, 
president  of  "Kansas  State  Agricultural  Col- 
lege; Distribution,  Clarence* Ousley,  of  Texas; 
Organization,  President  W.  O.  Thompson,  of 
Ohio  State  Agricultural  College;  Economy,  J. 
M.  Hamilton,  of  Montana. 

The  report  of  the  Philosophical  Institute  of 
Canterbury,  New  Zealand,  for  the  year  1916, 
as  abstracted  in  Nature,  records  that  the  coun- 
cil has  recognized  the  imi>ortance  of  furthering 
the  national  movement  to  advance  scientific  re- 
search and  extend  the  application  of  scientific 
knowledge  Addresses  on  ^'  Education  and  our 
National  Bequirements ''  and  ^'The  Impoi^ 
tance  of  Besearch  to  Industry  and  Commerce,'' 
by  Mr.  O.  M.  Thomson  and  Professor  T.  H 
Easterfield,  respectively,  were  arranged  with 
these  ends  in  view.  In  order  that  matters 
connected  with  research  and  the  chemical  ap- 
plication of  science  should  be  constantly 
watched,  the  coimcil  set  up  a  special  com- 
mittee, with  Dr.  C.  C.  Farr  as  honorary  secre- 
taiy.  The  New  Zealand  Board  of  Industries, 
having  invited  the  institute  to  send  delegates 
to  confer  with  the  board  on  matters  affecting 
post-war  reconstruction,  the  council  appointed 
the  president,  with  Dr.  Farr  and  Dr.  Hilgen- 
dorf,  to  act.  Application  has  been  made  for 
part  of  the  £250  granted  by  the  government 
for  research;  and  investigations  are  being  ar- 
ranged on  the  phosphate  rocks  of  Canterbury, 
the  deterioration  of  apples  in  cold  storage  and 
the  electrical  prevention  of  frosting  in  orch- 
ards. 

"Un.  Charles  Bailey,  formerly  connected 
with  the  firm  of  Messrs.  Balli  Brothers  in 
Manchester,  has  presented  his  herbarium  of 
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British  and  foreign  plants  to  the  IJniyersity 
of  Manchester.  The  acquisition  of  this  col- 
lection added  to  the  existing  herbarium  of  the 
Manchester  Museum,  and  more  particularly 
to  the  large  and  valuable  collection  of  non- 
European  plants  presented  to  the  university 
in  1904  by  Mr.  Cosmo  MelviU  when  he  re- 
tired from  business  in  Manchester,  places  the 
university  among  the  foremost  of  British  in- 
stitutions in  respect  of  this  necessary  instru- 
ment of  botanical  study  and  research.  The 
comprehensiveness  of  the  collection  may  be 
gathered  from  the  fact  that  the  British  por- 
tion contains  no  less  than  87,000  separate 
sheets  of  mounte<!  plants,  while  the  European 
portion  amounts  to  295,000  sheets.  Mr.  Bail^ 
has  made  generous  provision  for  the  cost  of 
transference  of  his  herbariimi  to  Manchester, 
and  also  towards  the  expenses  of  completing 
the  mounting  of  the  specimens,  so  that  it  may 
be  available  for  study  and  reference. 

Announcement  is  made  of  the  establish- 
ment for  the  year  1917-18  in  Nela  Research 
Laboratory,  National  Lamp  Works  of  Oeneral 
Electric  Company,  of  two  fellowships  in  phys- 
ical research  to  be  known  as  the  '^  Charles  F. 
Brush  Fellowships."  One  fellowship,  extend- 
ing over  the  nine-month  period  of  the  academic 
year  1917-18  carries  with  it  an  honorarium  of 
$600  and  is  open  to  men  who  have  either  com- 
pleted a  course  of  graduate  work  leading  to 
the  doctorate  degree  or  who  have  had  eqxdva- 
lent  work,  particularly  in  original  research. 
The  other  fellowship,  extending  over  the  three- 
month  summer  period  of  1917,  carries  with  it 
an  honorarium  of  $200,  and  is  open  to  men 
who,  having  completed  their  academic  work, 
and  having  begun  to  teach,  desire  to  spend  a 
summer  in  original  research  in  Nela  Besearch 
Laboratory.  These  fellowships  are  offered  for 
the  coming  year  through  the  generosity  of  Mr. 
Brush  who  desires  thereby  to  stimulate  inter- 
est in  industrial  physics  and  to  make  it  pos- 
sible for  young  men  to  undertake  research 
work  in  physics  in  the  environment  of  an  in- 
dustrial plant.  The  Nela  Research  Labora- 
tory will  provide  space  and  all  necessary  facili- 
ties, and  will  have  general  supervision  over 


the  investigations,  whidi  must  be  consistent 
with  the  normal  activities  of  the  laboratoiy. 
Candidates  for  these  fellowships  are  requested 
to  apply  to  the  director,  Nela  Research  Lab- 
oratory, Nela  Park,  Cleveland,  Ohio. 

The  State  Microscopical  Society  of  Illinois 
has  adopted  the  following  resolution: 

Eesolved,  That  the  State  Microscopical  Sodstj 
of  Illinois  hereby  approve  the  representations  made 
on  its  behalf  by  oar  Mr.  Henry  F.  Fuller  at  the 
federal  hearing  on  the  subject  of  the  proposed 
Dunes  Park,  on  October  20,  1916,  stating  the  atti- 
tude of  this  society  in  favor  of  such  establishment; 
and  now,  since  an  interested  and  active  opposition 
to  the  proposal  has  been  developed  in  certain  quar- 
ters from  land  speculators,  be  it  further 

Resolved,  That  this  society  most  earnestly  urge 
upon  the  United  States  Department  of  the  Interior, 
upon  the  United  States  €k>ngre8S,  soon  to  be  in  ses- 
sion, and  upon  the  sena^prs  and  repreeentatiTes 
from  Illinois  and  Indiana  in  particnlar,  the  prompt 
passage  of  a  bill  for  the  establishment  of  the  Sand 
Dunes  region  on  the  southern  shores  of  Lake  Michi- 
gan as  a  United  States  national  park;  with  pro- 
vision for  its  proper  maintenance,  that  this  rare 
and  wonderful  bit  of  nature  so  close  to  the  great 
centers  of  population  may  be  preserved  for  our  own 
and  coming  generations  as  a  place  for  study  and 
for  recreation,  a  sanctuary  of  safety  for  the  birds 
and  beasts  and  insects,  the  flowers  and  trees,  and 
all  the  wild  free  life  of  field  and  brook  and  forest 
and  beach  forever. 

Albert  MoCalla,  Chairman, 
HxNRY  F.  Fuller, 
Lester  Curtis,  MJ). 

The  Ecological  Society  of  America  has 
issued  a  handbook  giving  information  relative 
to  the  scientiflc  activities,  travels,  field  and 
instnmiental  experience,  laboratory  and  ex- 
perimental work,  and  taxonomic  specialties 
of  the  307  members  of  the  society.  Copies  can 
be  secured  by  addressing  the  secretary-treas- 
urer. Dr.  Forrest  Shreve^  Tucson,  Arizona. 

The  completed  laboratory  building  and  plant 
houses  of  the  Brooklyn  Botanic  Oarden  will 
be  dedicated  on  April  19-21.  There  were 
planned  formal  exercises  followed  by  a  recep- 
tion on  Thursday  evening,  the  19th,  seesions  for 
the  reading  of  scientific  papers  on  Friday  morn- 
ing and  afternoon,  and  on  Saturday  morning; 
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a  popular  scientific  program  on  Friday  evening, 
and  a  conference  on  Saturday  afternoon  with 
teachers  in  Brooklyn  schools  to  consider  how 
the  Botanic  Garden  may  become  most  useful 
to  the  schools  in  connection  with  their  teach- 
ing of  botany,  nature  study  and  geography. 
About  fifty  papers  have  been  offered  for  the 
scientific  programs.  The  principal  address 
on  Thursday  evening  was  delivered  by  Pro- 
fessor John  H.  Coulter. 

The  D.  O.  Mills  Expedition  to  the  Southern 
Hemisphere,  sent  from  the  Lick  Observatory 
and  maintained  at  Santiago,  Chile,  for  a  num- 
ber of  years  past  by  recurring  gifts  from  the 
late  D.  O.  Mills  and  Mr.  Ogden  Mills,  is  now 
to  be  continued  for  another  five  years,  sub- 
scriptions for  this  purpose  of  one  thousand  dol- 
lars per  annum  each  having  been  made  for  five 
years  by  Mr.  Ogden  Mills,  Mr.  William  H. 
Crocker,  Mr.  F.  W.  Bradley,  Mr.  A.  B. 
Spreckles  and  Mrs.  William  H.  Crocker,  and 
of  one  thousand  dollars  each  for  1917-18  by 
Mr.  W.  B.  Bourn  and  Mr.  Gordon  Blanding. 

We  learn  from  Nature  that  the  agricultural 
institute  of  Alnarp  proposes  to  devote  a  plot  of 
its  land  and  about  £4,000  to  the  erection  of  a 
building  for  studies  in  heredity,  under  the  di- 
rection of  H.  ]^ils8on-Ehle,  the  recently  ap- 
pointed professor  at  Lund.  It  will  also  pro- 
vide a  maintenance  grant  of  £200  per  annum. 
It  is  felt  that  such  studies  are  of  the  greatest 
importance  at  this  time,  when  Sweden  is 
thrown  on  its  own  resources  in  the  matter  of 
food  production,  and  the  institute  is  convinced 
that  any  material  sacrifices  it  may  make  for 
this  purpose  will  be  more  than  repaid  by  the 
economic  results  of  the  research,  on  which  the 
institute  will  naturally  have  the  first  claim. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  new  laboratory  for  chemistry  at  the 
ITniversity  of  Cincinnati  was  opened  on  April 
7.  The  ceremonies  took  place  at  MoMicken 
Hall,  Judge  Eufus  B.  Smith  presiding.  Mr. 
Sznil  PoUak  made  the  formal  presentation  of 
the  building.  Br.  Lauder  W.  Jones  replied  on 
behalf  of  the  department  of  chemistry.  Dr. 


John  Uri  Lloyd  on  behalf  of  the  American 
Chemical  Society.  The  main  address  was 
made  by  Dr.  Chas.  E.  Herty,  who  spoke  on 
"  The  Swing  of  the  Pendulimi  in  Chemistry.** 
A  dinner,  arranged  by  the  Cincinnati  Section 
of  the  Am^ican  Chemical  Society,  was  given 
at  the  Gibson. 

The  valuable  engineering  library  of  the  late 
Robert  Gillhan,  of  Kansas  City,  Mo.,  has  been 
donated  by  his  sister-in-law,  Mrs.  Albert 
Marty,  to  Drury  College,  Springfield,  Mo. 
Among  the  collection  of  books  are  complete 
files  of  the  chief  engineering  journals  of 
America,  handsomely  bound  in  three-quarter 
Bussian. 

Several  teaching  fellowships  in  anatomy 
(including  histology  and  embryology)  and 
physiology  (including  physiological  chemistry) 
have  been  authorized  in  the  University  of 
Minnesota,  Minneapolis.  These  fellowships 
are  renewable  for  a  three  years'  term,  with 
successive  annual  stipends  of  $500,  $600  and 
$700,  and  lead  to  the  degrees  of  MA.  and 
Ph.D.  in  the  graduate  school. 

The  trustees  of  Toledo  University  in  spe- 
cial meeting  on  April  10  refused  to  accept  the 
resignation  of  Professor  Scott  bearing,  dean 
of  arts  and  sciences,  formerly  of  the  University 
of  Pennsylvania. 

The  necessary  alterations  have  been  made 
to  enable  the  department  of  anatomy  at  Uni- 
versity College,  London,  to  be  opened  for  the 
reception  of  women  medical  students  next 
October. 

The  George  Washington  University  Med- 
ical Society,  composed  of  the  alumni  and  fac- 
ulty of  the  medical  school,  at  a  recent  meeting 
elected  Dr.  W.  Ashby  Franldand,  president; 
Dr.  Cdursen  B.  Conklin,  vice-president;  Dr. 
Thomas  Miller,  secretary,  and  Dr.  Edward 
G.  Seibert,  treasurer. 

Dr.  WUiLUM  DuANE,  physics,  and  Dr.  Walter 
P.  Dearborn,  psychology,  have  been  promoted 
to  full  professorships  in  Harvard  University. 

Donald  Frasbr  McLeod,  assistant  professor 
of  civil  engineering  at  the  University  of  Mis- 
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sifiippi  duiiiig  the  last  four  yean,  has  been 
promoted  to  be  professor  of  municipal  engi- 
neerin^r. 

Mb.  D.  Ebilin,  of  Magdalene  College,  0am- 
bridge,  has  been  appointed  assistant  to  the 
Quick  professor  of  biology. 


DISCUSSION  AND  CORRESPONDENCE 

THE  r6LB  op  BOYLE'S  LAW  IN  CLINICAL 

SPHYGliOMANOMETRY.    A    REPLY 

TO   A.   M.    BLEILE 

In  a  paper  read  before  the  American  Physio- 
logical Society  Dr.  Bleile^  discusses  an  appli- 
cation of  Boyle's  law  which  I  made  in  devel- 
oping the  theory  of  the  oscillations  of  pres- 
sure produced  in  the  compression  chamber  of 
a  sphygmomanometer  by  the  arterial  pulse.' 
My  statement  of  this  law,  worded  so  as  to  fit 
the  conditions  obtaining  in  my  experiments, 
was  as  follows:  ''.  .  .  the  rise  of  pressure 
determined  by  the  addition  of  a  given  volume 
of  incompressible  material  to  a  confined,  gas- 
filled  sjmce  is  proportional  to  the  pressure  of 
the  gas  filling  the  space."  Dr.  Bleile  illus- 
trates the  action  of  the  law  by  paraphrasing 
the  example  in  my  paper  thus : 

With  a  given  volume  pulse  change,  if  the  ann 
band  pressure  is  at  100  mm.,  the  pulse  wave  shown 
by  the  arm  band  manometer  would  be  only  half  aa 
great  as  it  would  with  the  same  volume  pulse  but 
with  the  arm  band  pressure  at  200  mm. 

He  then  goes  on  to  say  that 

upon  testing  this  hypothesiB  by  the  help  of  a  suit- 
able physical  model  it  is  demonstrated  that  such  is 
not  ^e  case.  On  the  contrary,  it  is  demonstrated 
that  the  oscillations  of  volume  occupied  by  a  given 
mass  of  gas  produce  inversely  proportional  oscil- 
lations of  absolute  pressure.  Or,  in  other  words, 
the  absolute  pressure  of  a  given  mass  of  gas  is 
inversely  proportional  to  the  volume.  .  .  .  There- 
fore, the  results  of  the  present  work  are  in  har- 
mony with  Boyle's  law  but  are  contrary  to  £r- 
langer's  hypothesis. 

This  statement  would  lead  one  to  suppose 

I  "An  Application  of  Boyle's  and  Avogadro's 
Iiaw  to  the  Oscillations  of  the  Manometer  in  Clin- 
ical Measurements  of  Blood  Pressure,"  Am,  Jour, 
of  Phynol,  1917,  XLH.,  603. 

s  <<The  Mechanism  of  the  Oscillatory  Criteria,'' 
Am.  Jour,  of  Phy$iol,  1916,  XXXLX.,  401. 


that  in  my  application  of  Boyle's  law  I  have 
committed  the  mistake  of  making  the  rdatioai 
between  pressure  and  volume  a  direct  instead 
of  an  inverse  one.  This,  however,  is  not  the 
case.  If  my  statement  of  the  law  is  compared 
with  Dr.  Bleile's,  it  will  be  found  that  in  this 
respect  there  is  not  the  slightest  difference 
between  them.  Thus,  to  paraphrase  my  state- 
ment so  as  to  make  it  conform  with  Dr. 
Bleile's,  ^the  addition  of  a  given  volume  oi 
incompressible  material"  reduces  the  volume 
of  the  given  mass  of  gas;  this  reduction  cauaee 
a  "rise  of  pressure,"  which  ''is  proportional 
to  the  (initial)  pressure  of  the  gas  filling  the 
space."  In  this  statement  the  relation  be- 
tween volume  and  pressure  (italicized)  obvi- 
ously is  an  inverse  one.  What  evidently  con- 
fused Dr.  Bleile  is  the  introduction  into  my 
statement  of  the  word  ''  proportional "  for  the 
purpose  of  expressing  the  relation  between  the 
initial  pressure  of  the  confined  gas  and  the 
final  pressure  developed  upon  reducing  its 
volume.  That  this  relation  is  correctly  ex- 
pressed can  easily  be,  and  has  been,  confirmed 
by  the  use  of  very  simple  apparatus. 

Having  made  it  clear  that  there  is  no  dis- 
crepancy between  my  and  Dr.  Bleile's  state- 
ments of  Boyle's  law,  I  now  desire  to  add  that 
Dr.  Bleile  is  right  in  criticizing  my  exafnple 
of  the  application  of  the  law.  For  I  inadvert- 
ently employed  in  the  example  the  pressures 
read  directly  from  the  mercury  manometer 
instead  of  the  absolute  pressxures,  though,  in 
the  form  in  which  Dr.  Bleile  repeats  it,  the  ex- 
ample is  in  i>erf ect  accord  with  Boyle's  law, 
if  it  is  understood  that  the  pressures  are  abso- 
lute. The  failure  to  express  the  pressure  in 
absolute  terms  affects,  however,  only  the  mag- 
nitude of  change,  not  its  sign,  and  therefore 
does  not  alter  in  any  material  way  the  devel- 
opment of  the  theory  of  the  oompresaion  oecil- 
lations;  for  my  only  object  in  invoking  Boyle's 
law  was  to  show  that  under  the  particular  set 
of  ideal  conditions  premised,  namely  a  rigid 
oompression  chamber,  a  compressible  trans- 
mitting medium  and  an  inextensible  artery, 
the  amplitude  of  the  pressure  oscillations  re- 
sulting from  the  filling  and  emptying  of  the 
artery  must  increase  as  the  compressing  pres- 
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sure  increases  from  the  diastolic  to  close  to  the 
systolic  level.  And  it  was  shown  that  under 
approximatelj  this  set  of  conditions  such  is 
actually  the  case  (see  Figs.  10  and  11). 

But  eyen  if  Boyle's  law  did  (and  it  actually 
does  not)  determine  a  diminution  instead  of 
an  increase  in  the  amplitude  of  oscillations 
with  increasing  compressing  pressure,  the  de- 
velopment of  the  theory  of  compression  oscil- 
lations would  not  have  been  affected  in  the 
least.  For  in  the  further  development  of  the 
theory  it  is  shown  (Figs.  12  and  13)  that  under 
the  influence  of  additional  conditions  obtain- 
ing in  sphygmomanometry  the  consequences 
of  Boyle's  law  become  relatively  so  insignif- 
icant  that  the  amplitude  of  bscillations,  in- 
stead of  increasing,  as  the  compressing  pres- 
sure rises  from  the  diastolic  to  the  systolic 
level,  actually  decreases. 

Joseph  Erlanger 
WASBmoTON  Univebsitt  Mkdioal  School, 
St.  Loma,  Mo. 

THE  UNIT  OP  PRESSURE 

To  THE  Editor  of  Soienoe:  The  announce- 
ment that  the  French  Meteorological  Service 
has,  beginning  January  1,  1917,  decided  to 
inxblish  atmospheric  pressure  data  in  units  of 
force  instead  of  millimeters  as  heretofore, 
makes  it  necessary  once  more  to  call  attention 
to  the  fact  that  the  proper  unit  for  the  expres- 
sion of  pressure  is  not  the  miUtbar  but  the 
kUohar.  The  scientific  reasons  for  this  have 
been  given  elsewhere  at  length.  Another  valid 
reason,  however,  may  be  now  mentioned. 

There  has  recently  been  developed  a  new 
type  of  condensation  high-vacuum  pump.  I 
refer  to  that  of  Professor  Langmuir.  Pres- 
sures as  low  as  10~'  bar  have  been  obtained; 
and  there  is  little  doubt  that  very  much  lower 
pressures  can  be  produced  by  cooling  the  bulb 
to  be  exhausted,  in  liquid  air,  so  as  to  decrease 
the  rate  at  which  gases  escape  from  the  walls. 

The  unit  bar  is  here  used  (and  I  believe  this 
is  the  practise  of  the  General  Electric  Com- 
pany and  will  of  course  be  followed  by  physi- 
cists, chemists  and  others  working  on  allied 
problems)  in  its  right  sense,  namely,  the  ac- 
celerating force  of  one  dyne  per  square  centi- 
meter.   This  is  10-^  megabar.    In  the  case  of 


this  tyi>e  of  ptunp  we  have  a  pressure  of  10"^^ 
megabar  or  IQ-^^  standard  atmosphere. 

The  millibar  then  in  daily  use  becomes  what 
it  properly  is,  1(H  bar.  The  European  Weather 
Services  trying  to  express  atmospheric  pres- 
sures in  millibars  are  in  error,  and  the  correct 
values  are  one  million  times  greater. 

Fortunately,  it  is  an  easy  matter  to  change 
mh  to  Jch.  And  this  should  be  done  on  aU 
tables,  charts,  etc.,  published  by  European 
meteorologists.  Alexakder  MoAihe 

A  RELIEF  MAP  OP  THE  UNITED  STATES 

To  THE  Editor  of  Soiencb:  With  reference 
to  the  suggestion  in  Science  of  March  9,  rda- 
tive  to  a  large  relief  map  of  the  United  States, 
may  I  be  allowed  to  state  that  this  is  a  matter 
which  I  often  discussed  with  the  late  E.  E. 
Howell,  who  at  one  time  had  it  under  serious 
consideration  f  It  was  then  my  view,  to 
which  I  still  adhere,  that  there  was  a  limit 
in  size  for  such  objects,  beyond  which  nothing 
was  gained*  This  was  particularly  impressed 
upon  me  some  years  ago  while  studying  some 
of  the  maps  of  celebrated  battlefields  in  Ger- 
man museums.  In  these  large  models,  details 
toward  the  center,  on  account  of  distance  from 
the  eye,  were  as  inconspicuous  as  though  on 
a  smaller  scale  and  closer  at  hand.  In  short, 
the  efiPect  of  the  enlarged  map  was  wholly  lost 
0Vi[ing  to  the  necessary  distance  of  the  ob- 
server. A  small  map  near  at  hand  would  be 
mlich  less  expensive,  and  fully  as  satisfactory. 

With  Dr.  Clarke's  remarks  in  Scibnoe  for 
Miurch  23  I  fully  agree,  data  not  being  at 
hand  for  anything  but  the  most  general  topo- 
grat^hic  features  over  a  large  portion  of  the 
area  of  the  United  States.  The  plan,  as  it 
appears  to  me,  is  wholly  impracticable. 

Qeoroe  p.  Mebrill 

U.  S.  National  Mnssuic, 
Washington,  D.  C. 


QUOTATIONS 

RESEARCH   IN   MEDICAL  SCHOOLS 

An  important  report^  in  this  issue  of  The 
Journal  shows  that  of  the  twenty-six  f ounda- 

1  < 'Medical  Besearch  in  Its  BeUtion  to  Medical 
Schools."  A  Beport  by  Drs.  Frederic  8.  Lee, 
Bichard  M.  Pearce  and  W.  B.  Cannon,  composing 
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tions  for  medical  research  in  this  country, 
seventeen,  or  nearly  two  thirds,  are  in  con- 
nection with  medical  schools.  The  report  also 
intimates  that  the  "  great  growth  of  the  spirit 
of  research  in  this  country''  accompanied 
''the  phenomenal  development  which  medi- 
cine has  umdergone  in  recent  years."  In  fact, 
the  growth  of  medical  research  has  heen  in 
direct  proi)ortion  to  the  increase  in  the  num- 
ber of  full-time,  salaried  professors  in  medical 
schools.  This  increase  has  been  influenced,  to 
a  certain  extent  at  least,  by  the  inclusion  of 
the  possession  of  full-time  teachers  and  the 
conduct  of  resarch  work  as  one  of  the  ten 
requisites  in  the  basis^  on  which  the  Oouncil 
on  Medical  Education  rated  medical  schools 
in  its  first  published  classification.  Since  full- 
time  teachers  were  urged  chiefly  in  the  labo- 
ratory branches,  the  development  of  research 
has  been  most  rapid  in  that  division  of  the 
medical  school.  Only  a  few  medical  colleges 
were  amply  financed  to  provide  full-time  pro- 
fessors in  clinical  departments  and,  therefore, 
only  a  few  have  all  departments,  laboratory 
and  clinical,  carrying  on  active  research. 
With  larger  numbers  of  full-time  clinical  pro- 
fessors medical  research  in  medical  schools 
will  attain  to  a  higher  degree  of  efficiency  than 
is  possible  where  that  research  is  in  isolated 
laboratory  departments.  There  can  not  fail  to 
be  better  results  where  all  departments  of  the 
medical  school  are  interested  and  cooperating 
in  research,  since  then  any  department  has  the 
advantage  of  all  tiie  resources  of  the  medical 
school;  any  discovery  may  be  tried  out  under 
adequate  facilities  and  safeguards  and  its  value 
established  or  disproved.  In  fact,  a  modem 
medical  school,  with  its  skilled  faculty;  with 
its  laboratories  thoroughly  equipped  for  med- 
ical instruction  and  research,  and  with  an 
abundance  and  variety  of  clinical  material  at 

the  Committee  on  Medical  Research  of  the  Associa- 
tion of  American  Medical  Colleges,  read  at  the 
Annual  Meeting  in  Chicago,  February  6,  1917. 

a  "Essentials  of  an  Acceptable  Medical  Col- 
lege." Beport  of  the  Council  on  Medical  Educa- 
tion to  the  House  of  Delegates  of  the  American 
Medical  Association,  June  6,  1910,  The  Journal  of 
the  American  Medical  Aetooiation,  June  11,  1910, 
p.  1975,  paragraph  12  and  p.  1976,  paragraph  8. 


its  command,  constitutes  the  ideal  arrange- 
ment for  medical  research.  On  the  othier 
hand,  the  medical  school  can  not  reach  its 
highest  efficiency  in  teaching  unless  it  is  per- 
meated by  the  spirit  of  investigation  that  ia 
engendered  by  research.  The  student  can  not 
fail  to  be  benefited.  He  appreciates  better  the 
importance  of  the  fundamental  medical 
branches;  that  the  training  in  the  medical 
school  merely  admits  him  to  the  field  of  medi- 
cine with  its  limitless  possibilities  for  useful- 
ness, and  that  his  future  success  depends  on 
investigation,  on  keen  observation,  on  accuracy 
of  judgment,  and  on  the  skill  with  which  he 
applies  his  knowledge.  Graduates  of  medical 
schools  in  which  research  is  a  prominent  fea- 
ture of  the  work  will  be  better  able  than  those 
of  other  schools  to  cope  with  the  multiform 
problems  which  confront  the  modem  practi- 
tioner of  medicine. — Journal  of  the  American 
Medical  Aeeociation. 


SCIENTIFIC  BOOKS 
Metamorphic  Oeology.    By  C.  K.  Lbfth  and 

W.  J.  Mbad.    Henry  Holt  &  Co.,  New  York. 

1915. 

Metamorphism  as  defibaed  by  the  authors  em- 
braces ''  all  mineralogic,  chemical  and  physical 
changes  in  rocks  subsequent  to  their  primary 
crystallization  from  magma.''  That  is,  it  in- 
cludes all  changes  produced  by  weathering,  dis- 
integration, decomposition  and  deposition  by 
sedimentation  or  from  solution,  as  weU  as 
those  processes  that  solidify  by  crystallization 
and  rearrangement,  and  thereby  form  ciystal- 
line  schists.  In  this  sense  aU  rocks  except  un- 
altered igneous  rocks  are  metamorphic  rocks, 
namely,  soils,  sedimentary  strata,  and  crystal- 
line schists.  While  a  comprehensive  treatment 
of  all  manner  of  alterations  which  may  take 
place  in  roc^  masses  is  the  logical  and  satis- 
factory method,  it  would  seem  advisable  to  em- 
ploy some  other  term  for  the  whole  process 
than  metamorphism,  which  has  acquired 
through  long  usage  a  more  restricted  applica- 
tion. 

Naturally  the  subject  is  separated  into  two 
parts,  that  of  the  destructive  alterations,  and 
that  of  constructive  ones,  which,  following 
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Van  Hise,  are  designated  as  katamorpUc  and 
anamoiphia 

The  object  of  the  book  is  said  by  the  au- 
thors to  be  the  presentation  of  the  current 
knowledge  of  this  comprehensive  subject  in 
some  i>erspectiye  by  means  of  quantitative 
methods  of  comparison  and  discussion.  Th^ 
say  "  It  is  not  a  handbook  of  metamorphism  in 
which  one  may  expect  to  find  an  adequate  de- 
scription of  metamorphic  details.''  There  is 
no  description  of  a  metamorphic  rock  any- 
where in  it.  It  is  evidently  prepared  for  stu- 
dents who  have  a  knowledge  of  the  petrography 
of  all  kinds  of  rocks,  and  the  ability  to  deter- 
mine minerals  optically  and  chemically.  It  is, 
in  fact,  a  book  for  advanced  workers  in  petrol- 
ogy and  for  geologists  interested  in  the  broad 
problems  of  sedimentation  and  the  redistribu- 
tion of  mineral  matter  in  various  ways. 

The  authors  are  unable  to  follow  Van  Hise 
in  the  emphasis  he  placed  on  his  so-called  zones 
of  katamorphism  and  anamorphism,  for,  as 
they  remark,  so  many  other  factors  than  depth 
enter  into  the  processes  of  alteration  that  at 
any  depth,  or  at  the  same  depth  at  difiPerent 
times,  the  changes  may  be  in  opposite  direc- 
tions for  difiPerent  kinds  of  rocks.  Or,  as  they 
have  also  expressed  it,  ''  Depth  is  only  one  of 
the  factors  determining  intensity  of  condi- 
tions. Igneous  intrusion,  mineral  and  chem- 
ical comx>osition,  the  differential  stress  condi- 
tions, eta,  all  play  their  parts." 

In  Part  I.  the  decomposition,  or  katamorph- 
ism, of  rocks  is  discussed  with  respect  to  sev- 
eral types  of  rocks  as  illustrated  by  specific  in- 
stances, such  as  a  granite  from  Georgia,  and  a 
gabbro  or  diabasa  Another  example  is  the 
production  of  bauxite  from  nephelite-syenite, 
which  is  called  an  ''acid  igneous  rock,"  and 
the  production  of  laterites  from  "basic"  ig- 
neous rocks.  The  decompositions  of  ores  and 
of  sedimentary  rocks  are  also  discussed  In 
each  case  the  mineral  and  chemical  changes, 
as  well  as  those  of  volume  and  density,  are 
considered  in  general  terms.  This  is  followed 
by  a  speculative  discussion  of  the  probable  re- 
distribution of  the  constituents  of  the  average 
crystalline  and  igneous  rock  during  decompo- 
sition.   The  speculative  character  of  the  dis- 


cussion rests  upon  its  apparent  quantitative 
elements,  since  it  is  necessary  to  assume  defi- 
nite quantitative  values  for  factors  concerning 
which  there  can  be  no  definite  quantitative 
knowledge.  Moreover  the  petrofirraphical  basis 
of  the  discussion  is  open  to  serious  question  in 
that  it  assumes  that  all  igneous  rocks  may  be 
embraced  under  the  terms  "  acid  "  and  "  basic," 
or  granites  and  basalts  (I),  and  that  estimates 
of  the  average  composition  of  these  have  defi- 
nite values.  The  value  of  deductions  derived 
from  general  averages  of  highly  complex  fac- 
tors is  always  doubtful  for  the  reason  that  an 
average  is  too  often  a  grav^ard  of  facts. 

Part  n.  deals  with  the^  construction  or  inte- 
grating changes  in  rocks,  or  anamorphism.  It 
includes  cementation,  dynamic  metamorphism 
and  contact  or  thermal  metamorphism.  Vari- 
ous types  of  rocks  are  considered  with  refer- 
ence to  these  possible  modes  of  transforma- 
tion; clays,  sands,  carbonates,  igneous  rocks, 
mineral  deposits  and  ores.  The  cleavage  and 
textures  of  the  crystalline  schists  are  discussed 
at  considerable  length,  and  the  discussion 
closes  with  a  general  review  of  the  results  of 
anamorphism  and  of  the  probable  processes, 
the  conclusions  being  of  special  interest  and 
importance,  but  too  extensive  to  be  cited  here. 

There  follows,  in  Part  III.,  a  general  dis- 
cussion of  metamorphism  in  the  broad  sense  in 
which  the  authors  use  the  term,  which  is  made 
to  include  a  discussion  of  the  orig^in  of  resid- 
ual clays  and  soils,  glacial  deposits,  trans- 
ported clays  and  muds,  sands  and  sandstones, 
calcareous  sediments  and  crystalline  schists. 
In  the  case  of  the  schists  it  is  found  from  an 
investigation  of  chemical  data  that  "  chemical 
criteria  do  not  satisfactorily  discriminate 
schists  of  sedimentary  and  igneous  origin." 
They  fail  in  those  cases  where  other  criteria 
f  aiL  The  discussion  also  considers  ocean,  lake, 
river  and  underground  solutions  as  by-prod- 
ucts of  the  metamorphic  cycle,  and  the  authors 
suggest  that  the  metamorphic  cycle  be  made 
the  basis  for  the  genetic  classification  of  com- 
mercial mineral  products. 

In  concluding  the  discussion  thoy  say  that 
"  The  metamorphic  oycle  may  be  regarded  as 
indicative  of  a  great  pulsational  alteration  of 
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the  earth's  surfaoe^  kept  going  throiigh  the 
ruiming  down  of  energy  and  its  escape  from 
the  earth,''  and  they  remaric  further  that  this 
view  of  the  significance  of  the  metamorphic 
cycle  inTolyes  a  slight  modification  of  the 
prevalent  interpretation  of  Hutton's  law  of 
imiformitarianism  in  that  while  the  same 
series  of  processes  are  operating  to-day  as  in 
the  past  they  are  now  woridng  on  different 
propositions  and  distributions  of  substances 
than  f ormerly,  with  consequently  slightly  dif- 
ferent results. 

A  fourth  part  of  the  book  is  devoted  to  sug- 
gestions as  to  laboratory  work  in  metamorph- 
ism,  which  by  reason  of  its  very  general  char- 
acter appears  to  have  been  prepared  as  sug- 
gestions for  instructors  of  laboratory  students 
rather  than  for  the  students  themselves.  The 
book  is  a  valuable  contribution  to  the  broad 
geological  problems  connected  with  changes  of 
all  kinds  which  take  place  in  rocks,  but  its 
title  is  somewhat  misleading. 

J.  P.  Iddinos 


SPECIAL  ARTICLES 

A   PLANT  MBUBRANB  FOR  DEMONSTRATING 

OSMOSIS 

Thb  writer  has  noted  with  interest  that  the 
authors  of  recently  published  text-books  in 
botany  are  still  advocating  the  use  of  egg 
membranes  and  parchment  membranes  for  the 
demonstration  of  osmosis.  It  is  unfortunate 
that  'botany  teachers  should  limit  themselves 
to  animal  membranes,  parchment  membranes, 
or  celloidin  membranes  in  demonstrating  to 
students  this  very  important  phenomenon  in 
plant  physiology.  This  is  especially  true  when 
we  have  readily  available  a  natural  plant 
membrane  which  serves  the  purpose  admirably. 
I  refer  to  the  testa  of  the  lima  bean. 

Osterhout^  has  suggested  the  use  of  the 
testa  of  the  lima  bean  in  some  osmosis  experi- 
ments of  rather  limited  visual  value.  In  the 
botanical  laboratories  of  Kansas  University 
Professor  W.  0.  Stevens*  has  used  this  mem- 

lOsterhout,  W.  J.  V.,  "Ezperixnents  with 
Plants,"  1906. 

sShull,  G.  A.,  ''Semipermeability  of  Seed 
Coats,"  Bot.  Oaz.,  LVI.,  183,  1913. 


brane  in  the  type  of  osmosis  demonstration 
providing  for  a  rise  of  the  more  rapidly  dif- 
fusing liquid  in  a  glass  tube  of  narrow  diam- 
eter. In  our  own  classes  we  have  found  the 
experiment  so  satisfactory  that  the  method  is 
here  presented  in  detail. 

Two  days  before  the  experiment  is  to  be  set 
up,  place  a  number  of  clean  lima  beana  on 
clean  moist  paper  or  absorbent  cotton  in  a 
glass  jar  and  cover  with  a  glass  plate.  As 
germination  progresses  some  of  the  seed  ooats 
will  split  almost  as  soon  as  swelling  begins. 
Others  will  stretch  greatly  without  splitting. 
The  latter  will  beet  serve  for  the  experiment. 
It  is  also  important  to  discard  any  which  show 
signs  of  bacterial  or  mold  activity.  After  se- 
lecting the  bean  to  be  used  carefully  split  the 
testes  through  the  micropyle  and  hilium  and 
remove  the  two  halves.  Each  will  serve  aa  an 
osmotic  membrane.  Soak  the  membranes  in 
water  for  a  few  minutes  to  remove  any 
wrinkles.  With  ordinary  narrow  rubber  bands 
fasten  the  membranes  tightly  over  the  smooth 
ends  of  two  clean  glass  tubes  with  inside  diam- 
eters of  4-7  wiTn.  Sugar  or  salt  solutions  may 
now  be  run  into  the  tubes  from  the  open  ends, 
using  a  wire  or  fine  glass  rod  to  direct  the 
flow.  The  tubes  should  be  filled  to  a  height  of 
two  or  more  inches  and  the  level  marked  with 
accuracy.  Be  careful  to  avoid  bubbles.  The 
tubes  may  now  be  supiwrted  vertically  by  ring 
stands  with  the  bean  testa  in  contact  with 
water  in  a  glass  dish.  The  height  of  the 
liquid  in  the  tube  will  rise  almost  immedi- 
ately and  will  continue  to  do  so  for  several 
days.  The  usual  variations  of  such  experi- 
ments as  to  the  liquids  used  may  be  satisfac- 
torily employed  with  this  membrane. 

The  writer  has  found  this  experiment  the 
most  simple  of  the  osmosis  demonstrations  to 
set  up.  Five  minutes  is  adequate  with  the 
apparatus  at  hand.  With  ordinary  care  the 
results  are  satisfactory  in  nine  cases  out  of 
ten.  The  students  appreciate  a  real  plant 
membrane  to  illustrate  plant  osmosis.  It  is 
advisable  if  time  x>ermits  to  set  up  the  egg 
experiment  also  for  its  general  biologic  valua 

As  to  the  value  of  osmosis  demonstrations  in 
elementary  college  courses  in  botany,  we  use 
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them  in  our  laboratory  to  emphasize  differ^- 
enoes  in  difiPusibility  between  erystalloid  and 
colloid  aolutiona  in  studying  the  nature  of 
protoplasm,  to  show  the  method  of  entrance 
of  solutions  into  root  hairs,  and  to  illustrate 
a  factor  in  the  ascent  of  sap  in  stems.  The 
experiments  never  grow  old  to  the  student  of 
inquiring  mind.  Qrville  Turner  WasoN 
Universitt  or  Cincinnati 


THE  AMERICAN   ASSOCIATION  FOR 

THE  ADVANCEMENT  OF 

SCIENCE  1 

SECTION  I>— ENGINBBRINO 
The  first  session  was  held  in  the  morning  of 
Thursday,  December  28,  in  the  engineering  bnild- 
ing,  Oolmnbia  University,  Vice-president  Dr.  Henry 
H.  Howe  in  the  chair,  with  an  attendance  of  about 
65.  It  was  announced  that  the  sectional  committee 
had  recommended  for  election  to  the  general  com- 
mittee for  the  office  of  vice-president,  Dr.  Henry  8. 
Drinker,  president  of  Lehigh  TJnivjBrsity,  South 
Bethlehem,  Pa.  The  following  officers  were  elected 
by  the  Section: 

Member  of  Council — Professor  F.  L.  Bishop,  of 
the  University  of  Pittsburgh. 

Member  of  Creneral  Committee — ^Professor  D.  D. 
Jackson,  of  Columbia  University. 

Member  of  Sectional  Committee — ^Professor  A. 
E.  Burton,  of  the  Massachusetts  Institute  of  Tech- 
nology. 

The  program  of  the  session,  which  was  devoted 
to  sanitary  engineering,  was  as  follows : 
The  Treatment  of  Public  Water  Supplies:  Nich- 
olas 8.  Hill,  Jr. 
The  Disposal  of  Sewage  by  Dilution  in  New  YorJc 
Harbor   Waters:   D.   D.   Jaokson   and   B.   H. 
Brown. 
Pure  Water  and  the  Public  Health:  George  A. 

Johnson. 
Beeent  Developments  in  the  Design  of  Oarbage  Dis- 
posal Plants:  Gustavs  B.  Tuska. 
7^  SterUieation  of  Tannery  Wastes:  D.  D.  Jack- 
son and  A.  M.  Buswell. 
The  Situation  regarding  the  Main  Drainage  of 
New  TorJc  City:  Kenneth  Allen. 
The  second  session  was  held  on  the  afternoon  of 
Thursday,  December  28,  in  the  assembly  hall  of 
the  Automobile  Club  of  America,  under  the  joint 
auspices  of  the  Society  for  the  Promotion  of  Engi- 
neering Education,  the  Automobile  Gub  of  Amer- 
ica, the  National  Highways  Association,  the  Na- 

1  New  York,  December  2&-29,  1916. 


tional  Automobile  Chamber  of  Commerce,  and 
Section  D,  American  Assooiation  for  the  Advance- 
ment of  Sdenee.  This  session  was  devoted  to  high- 
way engineering  education.  Mr.  William  O.  Wiley, 
treasurer  of  the  Society  for  the  Promotion  of  Engi- 
neering Education,  was  in  the  chair.  The  attend- 
ance was  about  85. 
The  program  of  the  session  was  as  follows: 

The  Value  of  a  Training  in  the  Humanities  for 
Engineers:  Nelson  P.  Liewis. 

What  is  Best  in  Engineering  Education:  H.  H. 

HiGBIB. 

Education  in  engineering  should  be  primarily  a 
systematic  cultivation  of  the  natural  abilities  of 
the  individual  student,  and  should  be  concerned 
only  secondarily  with  acquiring  knowledge  of  facts 
or  of  methods  of  using  them.  The  greatest  services 
which  a  oollege  may  undertake  to  perform  for  its 
students  are: 

First:  To  develop  traits  and  habits  which  pro- 
duce a  creditable  and  attractive  personal  address. 

Second:  To  establish  a  habit  of  thinking  inde- 
pendently, clearly,  accurately,  usefully  and  pleas- 
urably. 

Third:  To  ingrain  thoroughly  some  fundamental 
principles  of  science  to  base  thoughts  upon. 

Fourth:  To  exalt  the  personal  ideals  and  morals 
of  a  student. 

Colleges  of  engineering  commonly  attempt  to  im- 
part other  things,  which  the  student  is  not  likely 
to  assimilate,  namely: 

1.  Esperience  and  judgment  in  the  applications 
of  scientific  principles  to  practical  problems. 

2.  Special  knowledge,  ezpertness  or  speed  in  any 
particular  branch  of  science  or  art. 

3.  Equipment  of  knowledge  adequate  for  any  de- 
mand without  some  measure  of  ingenuity  or  adap- 
tive ability  on  the  students'  part. 

Any  notable  improvements  in  the  functioning  of 
an  engineering  college  will  depend  upon: 

1.  Personality,  interest,  enthusiasm  of  the  teach- 
ers and  their  contact  with  the  students. 

2.  More  general  and  serious  study  of  educational 
problems  by  teachers  of  engineering. 

3.  Greater  adaptability  of  the  educational  sys- 
tem to  the  individual  student. 

Criticisms  and  suggestions  are  made  concerning 
the  teaching  of  English  and  foreign  languages, 
specialised  or  professional  courses  and  mathe- 
matics. 

Essential  Qualifications  of  Highway  Engineers  for 
State,  Cou/nty  and  Mu/nidpaX  Departments:  E.  A. 

Stevens. 
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The  OhjeeiM  of  the  Edwxttiondl  Campaign  of  the 
National  Awtomohile  Chamber  of  Commerce: 
Alfred  Bexvxs. 

Highway  Engineering  Eledives  in  the  Fourth  Tear 
of    avU    Engineering     Covrsee:     Hxotob    J. 

HUOHXS. 

The  demand  for  skilled  highway  engineers  raiaes 
the  qnestion  whether  the  engineering  schools  are 
providing  the  best  training  possible  in  this  field; 
if  not,  should  the  sitoaAion  be  met  by:  (1)  Spe- 
cialized post-graduate  courses;  or  (2)  by  special- 
ized undergraduate  courses  in  highway  engineer- 
ing; or  (3)  by  offering  a  limited  amount  of  spe- 
cialized options  in  the  fourth  yearf  Poet-graduate 
work  following  a  good  course  in  fundamentals 
offers  a  solution  for  those  few  men  who  can  give  the 
additional  time  and  money,  but  most  engineering 
students  can  not  do  so,  and  this  limits  the  problem 
chiefly  to  the  four-year  courses.  In  the  past,  spe- 
cialized courses  have  been  organized  to  meet  simi- 
lar needs  in  other  fields;  but  experience  shows  that 
training  in  the  fundamentals  is  more  important 
than  specialized  studies.  Specialized  four-year 
courses  in  highway  engineering  may  make  the  stu- 
dents more  successful  for  a  few  years  after  gradu- 
ation, but  the  narrowness  of  such  training  u  likely 
to  limit  their  usefulness  and  their  opportunities. 
It  appears  to  be  possible  to  proyide  in  a  well 
rounded  four-year  program  the  fundamentals  of 
civil  engineering  and  at  the  same  time  to  offer 
small  groups  of  electives  in  several  of  the  most 
important  special  fields  of  civil  engineering. 

The  Need  for  Highway  Engineering  Courses  in 
CivU  Engineering  Curricula  of  Western  Universi- 
ties: T.  B.  Aoo. 

Limitations  of  Field  and  Laboratory  Work  in 
Highway  Engineering  in  CivU  Engineering  Cur- 
rictila:  C.  S.  Fabnhak. 

Subjects  recommended  for  Inclusion  in  CivU  Engi- 
neering Courses  to  qualify  Graduates  to  enter 
the  Field  of  Highway  Engineering:  Abtbub  H. 
Blanohabd. 

The  papers  and  discussions  presented  at  this 
session  will  be  published  in  full  in  the  Bulletin  of 
the  Society  for  the  Promotion  of  Engineering  Edu- 
cation. 

The  third  session  was  held  on  the  evening  of 
Thursday,  December  28,  in  the  assembly  hall  of 
the  Automobile  Club  of  America  under  the  joint 
auspices  of  the  Automobile  Club  of  America,  the 
National  Highways  Association,  the  Motor  Truck 
Club  of  America,  the  National  Automobile  Cham- 
ber of  Conmierce,  the  Citizens'  Street  Trafic  Com- 


mittee of  Greater  New  York,  and  Section  D,  Amer- 
ican Aflsociation  for  the  Advancement  of  Seienee, 
Vice-president  Dr.  Henry  M.  Howe  was  in  tiu 
chair.  This  session  was  devoted  to  highway  engi- 
neering, and  the  attendance  was  about  130. 
The  program  of  the  session  was  as  follows: 

The  Interrelations  of  Seaport,  BaUroad  and  High- 

way  Terminals:  Calvin  Tomkins. 

Highways  formerly  were  and  railroads  now  are 
the  principal  land  factors  in  transportation. 

Definition  of  port  terminal  service. 

Growing  importance  of  motor  trucks  and  high- 
ways as  feeders  to  railroads  and  waterways — and 
for  short  hauls. 

Breakdown  of  transportation  at  city  tenninsls 
a  consequence  of  dificulty  in  adapting  and  expand- 
ing these  terminals  to  changing  conditions. 

Necessity  for  segregating  terminal  charges  from 
transportation  charges  in  order  to  obtain  revenue 
to  finance  modem  terminals. 

Large  proportion  of  railroad  capital  unprofitable 
invested  in  terminal  properties  which  should  he 
made  public  and  integrated  as  administrative  units. 

Terminal  reorganization  involving  parity  of  op- 
portunity for  all  carriers  and  shippers  and  real- 
estate  owners,  interferes  with  vested  interests 
based  on  bad  terminal  practises.  Improvements 
are  consequently  delayed. 

Botary  Traffic,  Accomplishments  and  PossibUiiies: 

WiLLIAlC  P.  Eno. 

In  1903  the  "rotary  system"  was  suggested  for 
Columbus  Circle  and  put  in  use  in  1905.  In  1907 
it  was  adopted  at  the  Arc  de  Triomphe  in  Paris. 
Now  it  is  in  effect  at  all  circles  in  all  oities  where 
there  is  any  intelligent  attempt  to  regulate  traffic 

The  "rotary  system"  could  be  made  to  replace 
the  "block  system"  at  simple  intersections  in  all 
cases  where  there  is  sufficient  turning  space.  It 
has  been  adopted  in  other  cities  but  New  York  has 
so  far  failed  to  profit  by  it.  Its  installation  on 
Fifth  Avenue  would  largely  eliminate  blockades 
and  would  add  at  least  25  per  cent,  and  poesihij 
as  much  as  50  per  cent,  to  the  traffic  capacity  of 
the  street.  A  fair  trial  could  be  made  at  suck 
slight  cost  that  the  saving  in  one  day  by  its  opera- 
tion would  pay  for  the  trial.  It  should  therefore 
be  put  into  effect  without  unnecessary  delay  and 
the  "Go  Go"  semaphores  should  be  discontinued 
as  they  are  worse  than  nothing. 

Becent  Investigations  of  Tractive  Besistance  to 
Motor   Truclcs:    A.   E.   Kennxlly   and  0.  & 

SCHXTBIG. 

Printed  in  Soienge,  April  6,  p.  341. 
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Speed   Governors  for  Motor   Trucks:   Theodobs 

DOUOLAS. 

There  are  various  types  of  governors  available  of 
which  about  95  per  cent,  are  of  the  centrifugal  va- 
riety. The  eonstant-engine-speed  governor  ties  up 
from  20  per  cent,  to  50  per  cent,  of  the  power 
capacity  of  the  engine  and  sacrifices  both  gasoline 
and  engine  efficiency.  The  constant-vehicle-speed 
governor  regulates  only  the  vehicle  speed  and  sac- 
rifices the  engine  through  allowing  a  prohibitive 
speed  on  low  gears,  and  no  control  at  all  in  idling. 
It  is  shown  that  the  ideal  governor  would  be  a 
combination  of  the  constant-engine-speed  and  the 
constant-vehicle-speed  governors.  A  governor  of 
this  combination  type  is  now  available  in  the  in- 
dustry. 

This  governor  may  be  broadly  described  as  a 
combination  of  two-speed  controls  operating  a 
single  centrifugal  unit  and  actuating  a  single 
Talve.  This  is  accomplished  through  the  employ- 
ment of  two  springless  pawl  clutches  qo  designed 
that  each  may  overrun  the  other.  Whether  the 
speed  from  the  engine  or  from  the  vehicle  is  the 
higher  speed,  that  speed  will  engage  the  centrif  • 
12^  unit  and  close  the  valve. 

By  the  use  of  the  combination  type  governor, 
truck  efficiencies  have  been  largely  increased,  and  a 
perfect  automatic  control  has  been  supplied. 

Factors  eontroUing  Maximum  Overall  Dimensions 
of  Motor  Truclcs:  Alfksd  E.  Masuby. 

Tragic  Census  Analysis:  Williaic  H.  Connell. 

In  order  to  work  out  a  suitable  highway  design, 
it  is  necessary  to  make  a  study  of  the  traffic  con- 
ditions, and  upon  the  collection  of  adequate  data 
and  its  careful  analysis  may  be  based:  (a)  the 
plan  of  a  highway  with  respect  to  its  lines,  grades, 
widths  and  location  of  roadways,  footways  and 
lawn  areas;  (&)  the  design  of  a  pavement  surface 
and  base  best  suited  to  the  traffic  requirements; 
(«)  an  estimate  of  the  probable  relation  between 
traffic  service  and  maintenance  costs;  (d)  the 
character  and  time  of  cleaning  best  suited  to  the 
prevailing  types  of  traffic;  and  (e)  the  physical 
regulation  of  traffic  with  respect  to  the  direction  of 
flow,  crossings,  parking  areas,  safety  islands  and 
zones,  and  safety  and  regulating  signals. 

The  several  lines  of  investigation  which  are 
necessary  to  a  comprehensive  traffic  study  may  be 
indicated  as  follows:  (a)  the  survey,  which  deter- 
mines the  nature  of  the  existing  physical  and  other 
conditions  infiuencing  or  relating  to  the  traffic; 
(&)  the  census,  which  records  the  quantity,  char- 
acter and  weight  of  traffic;  and  (o)  the  planning, 
through  which  it  is  sought  to  develop  a  more  con- 


sistent relation  between  traffic  requirements  and 
traffic  provision. 

In  most  traffic  census,  it  has  been  the  general 
practise  to  consider  "ton  of  traffic  per  foot  width 
of  pavement"  as  a  proper  unit.  It  would  seem 
that  the  most  logical  and  satisfactory  unit  of 
traffic  measurement  would  be  the  "ton-mile"  or 
its  multiples  per  foot  of  maximum  travelled  width 
of  pavement. 

The  Most  Satisfactory  and  Economical  Pavement 
for  Parkway  Drives:  SAiniXL  Whinxby. 

Present  Status  of  Preliminary  Location  and  Map- 
ping  of  National  Highways  proposed  hy  the  Ncl" 
tional  Highways  Association:  Gharlxs  Hxnby 
Davis. 

Possible  Variations  of  Physical  Properties  of  Bock 
from  One  Quarry:  Charles  P.  Bebksy. 

Stone  and  Concrete  Foundations  from  the  Stand- 
point of  Efficiency  and  Economy:  Geoboe  G. 
Wabbbn. 

The  words  "Efficiency  and  Economy"  each  in 
their  broadest  sense  mean  practically  the  same 
thing  and  the  same  as  the  word  ' '  best, ' '  when  con- 
sidered in  its  broadest  sense  of  "all  things  con- 
sidered. ' ' 

There  is  no  one  "best"  for  all  conditions  and 
an  engineer  who  would  recommend  any  one  type  of 
pavement  surface  or  foundation  as  universally  best, 
would  be  like  an  architect  who  specified  one  class 
of  building  material  as  best  for  all  buildings,  i.  e,, 
a  "man  of  one  idea." 

In  determining  the  character  of  foundation  best 
suited  for  any  particular  case,  the  engineer  or  road- 
builder  should  give  most  careful  consideration  to 
the  character  of  subsoU,  traffic,  wearing  surface  to 
be  laid  on  the  foundation,  and  climatic  conditions. 
Block  pavements  of  all  kinds  should  be  almost 
universally  laid  on  concrete  foundations.  Mono- 
lithic bituminous  pavement  surfaces  depending  on 
stability  of  the  surface  and  local  conditions  out- 
lined above,  may  be  laid  on  either  rolled  broken 
stone  or  concrete  foundations. 

Concrete  includes  any  dense  combination  of  min- 
eral aggregates  in  which  the  coarser  sizes  pre- 
dominate artificially  bound  together  with  either 
Portland,  bituminous,  or  any  other  type  of  cement. 
Generally  speaking,  broken-stone  foimdation  is 
adapted  for  cases  where  the  rolled  subgrade  is  of 
a  character  of  material  which  can  be  solidly  com- 
pressed. It  has  been  found  that  sand  provides  a 
good  sub-base  provided  the  sand  is  sprinkled  dur- 
ing the  rolling  of  the  broken  stone,  thus  providing 
a  sub-base  condition  like  damp  sand  on  the  beach. 
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€k>nerete  foundations  should  be  used  on  weak  sub- 
soil of  daj,  etc  Portland  cement  concrete  roads 
and  foundations  crack,  causing  corresponding 
cracks  in  the  pavement  surface,  which  is  retarded 
hy  the  use  of  either  broken  stone  or  bituminous 
concrete  foundation.  Bituminous  pavement  surfaces 
are  more  liable  to  creep  on  Portland  cement  con- 
crete than  on  broken  stone  or  bituminous  concrete 
foundations,  as  in  the  latter  cases  the  surface  and 
foundation  are  firmly  united  to  each  other.  Port- 
land cement  concrete  foundations  should  be  used 
where  a  maximum  rigiditj  is  essential. 

Present  8taiw  of  Bituminow  Swrfaees  on  Gravel 
Boads:  John  B.  Bablin. 

Value  of  Physical  Teats  on  Bituminous  Aggregates: 
Pbevost  Hubbaxd. 

Proportions  of  Ingredients  of  Bituminous  Mortars 

Used  for  Fillers:  Phillip  P.  Shabfles. 

Bituminous  mortars  used  for  fillers  in  block 
pavements  have  been  used  in  the  United  States  of 
America  since  1913.  These  fillers  consist  of  mix- 
tures of  coal  tar  pitch  and  sand,  or  asphalt  and 
Band.  Specifications  for  both  kinds  were  adopted 
at  the  1916  meeting  of  the  American  Society  of 
Municipal  Improvements. 

These  bituminous  mortars  are  particularly  well 
adapted  for  use  in  filling  the  joints  of  stone  block, 
brick,  lug  wood  block  and  I>urax  pavements.  Ob- 
servation shows  that  the  asphalt-sand  mastic  does 
not  fill  the  joints  as  well  as  the  pitch-sand  mortar, 
owing  to  the  higher  melting  point  of  the  former 
and  its  lower  adhesive  value. 

Summary. — Those  bituminous  mortar  fillers  that 
have  given  trouble  to  date  have  done  so  because 
not  sufficient  sand  was  originally  mixed  with  the 
bitumen.  A  fine  sand  gives  much  better  results 
than  a  coarse  sand,  and  more  of  it  can  be  intro- 
duced in  the  mastic.  By  properly  heating  and  ap- 
plying, a  mastic  with  equal  parts,  by  volume,  of 
sand  and  bitumen  can  be  forced  into  the  joints  of 
block  pavements.  For  special  conditions,  special 
grades  of  bitumens  must  be  used.  Hand  mixing 
is  cheaper  than  machine  mixing,  and  as  good.  The 
pouring  method  should  be  entirely  dispensed  with 
and  the  flushing  and  squeegeeing  method  substi- 
tuted. 

Present    Status    of   Physical    Tests   for   Granite 

Blocks:  C.  D.  Pollock. 

This  paper  gives  the  progress  made  in  tests  of 
granite  for  paving  blocks  and  reviews  the  changes 
made  in  such  tests  in  standard  specifications  which 
have  been  in  very  general  use. 

Even  the  latest  tests  are  far  from  ideal,  as  the 


conditions  which  prevail  in  the  tests  do  not  ap- 
proximate those  which  exist  in  actual  trafik  on  the 
pavements. 

Engineers  are  now  studying  this  qneetion  and 
undoubtedly  will  work  out  some  tests  which  will 
more  nearly  conform  to  the  wear  and  tear  of  the 
traflSc  on  the  granite  block  pavements  in  the 
street 

The  service  test  at  the  present  time  is  the  only 
sure  and  reliable  test. 

Joint  Fillers  for  Granite  Block  Pavements:  Hxa- 

ICAN  H.  SOHllIDT. 

In  this  paper  the  development  of  the  granite 
block  pavement  is  traced  from  the  first  granite 
pavement  laid  which  resembles  our  modem  granite 
pavement,  up  to  the  present  highly  improved  gran- 
ite pavement,  as  laid  in  our  large  cities. 

A  detailed  stat^nent  of  the  requirements  of  ideal 
joint  fillers  is  given,  followed  by  a  discussion  of 
the  various  joint  fillers  used  and  available.  In  this 
discussion  the  defects  in  each  are  pointed  out,  and 
the  writer  suggests  what  in  his  estimation  wcnild 
be  an  ideal  joint  filler. 

There  is  also  a  brief  discussion  of  methods  for 
applying  joint  filler,  and  mention  is  made  of  the 
character  of  the  cushion  course  which  will  give  best 
results. 

The  writer's  conclusion  is  that  with  slight 
changes  in  the  methods  of  work  and  improvement 
in  the  character  of  joint  fiUer,  granite  pavement 
will  have  reached  the  highest  state  of  dev^opment 
of  which  it  is  capable. 

The  Beal  Sources  of  Trouble  in  Brick  Pavements: 

Maubics  B.  Gbeknough. 

The  most  common  imperfections  in  brick  pave- 
ments are  caused  by  non-enforcement  of  adequate 
specifications  reflecting  the  best  procedure  of  mod- 
em methods.  One  hundred  per  cent,  constraetion 
is  not  possible  of  attainment  under  some  specifi- 
cations in  force  which  are  indefinitely  worded  and 
incomplete.  Few  imperfections  are  caused  by 
brick  of  poor  quality.  The  American  Society  for 
Testing  Materials  has  adopted  procedures  which, 
if  followed,  insure  securing  the  required  degree  of 
quality  in  the  brick.  Monolithic  construction, 
while  not  a  panacea  for  all  brick  pavement 
troubles,  eliminates  the  hazards  of  a  faultily  pre- 
pared sand  cushion  and  affords  a  large  measure  of 
protection  against  most  brick  pavement  imperfec- 
tions. 

A.  H.  Blakohabd, 
Secretary 
{To  he  concluded) 
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PERSONALITY  AS  REVEALED  BY  THE 
CONTENT  OF  IMAGES  i 

Charaoter  study  and  the  investigation 
of  personality  have  recently  assumed,  on 
account  of  the  present  tendency  to  apply 
psychology,  a  psychological  importance 
they  did  not  formerly  possess,  and  since  it 
has  given  rise  to  a  general  interest  in  any 
work  looking  towards  the  possibility  of 
getting  additional  information  regarding 
the  individual  consciousness,  it  has  seemed 
to  me  I  could  not  do  better  to-day  than  to 
outline  the  results  of  an  investigation 
which  I  have  made  to  ascertain  whether  it 
is  possible  through  the  examination  of  the 
content  of  an  individual's  images  to  ob- 
tain an  insight  into  the  predominating  fea« 
tures  of  his  personality,  that  is,  the  psychi- 
cal and  physical  activities  which  character- 
ize and  distinguish  him  from  others. 

The  experiments  were  made  with  20  per- 
sons, largely  professors  and  students  con- 
nected with  the  Stanford  University.  In 
half  of  these  experiments  (S.)  the  observ- 
ers allowed  visual  images  to  arise  of  them- 
selves and  in  the  other  half  (V.)  they 
aroused  them.  It  is  scarcely  necessary  to 
add  that  the  experiments  were  '^untuissenU 
lich," 

The  most  important  fact  that  comes  out 
in  examining  the  tabulated  results  and 
what  was  given  to  protocol  is  that  visutU 
images  reveal  the  mental  and  physical 
peculiarities  and  preferences  of  an  indi- 
vidtud. 

In  what  f oUowB,  I  shall  take  up  in  detail  the  re- 
sults of  but  3  observers,  to  show  that  the  data  ob- 

1  Address  of  the  vice-president  and  chairman 
of  Section  H,  Anthropology  and  Psychology,  Amer- 
ican Association  for  the  Advancement  of  Science, 
New  York  meeting,  December,  1916. 


394 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1165 


tained  reveals  the  observer's  personalitj,  that  is, 
his  mental  and  physical  activities  as  shown  by 
what  has  been  stated  concerning  him  in  "Who's 
Who  in  America"  (W.),  "American  Men  of  Sci- 
ence" (G.)f  his  general  reputation  in  the  univer- 
sity community,  the  opinion  that  his  intimate 
friends  have  of  him,  my  own  knowledge  of  him, 
and  by  what  he  himself  said  at  the  close  of  the 
experiments  when  questioned  regarding  the  per- 
sonality-revealing power  of  the  content  of  the 
images  he  had  reported. 

The  first  individual  results  to  which  I  wish  to 
direct  especial  attention  are  those  obtained  with 
B. — (C.W.) — ^professor  of  electrical  engineering  at 
Stanford  University,  formerly  at  Cornell.  Bom 
in  1866.  Has  not  traveled  in  Europe.  At  the  time 
of  the  experiments  was  preparing  for  a  demonstra- 
tion and  discussion  at  the  approaching  summer 
meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  of  the  insulation  of  electric 
currents  at  high  voltage. 

B.'s  images  for  the  most  part  as  regards  fre- 
quency follow  the  general  time  law.  The  interest- 
ing peculiarities  to  note  are  that  the  willed  images 
have,  more  frequently  than  the  spontaneous,  an 
imaginative  character,  and  that  the  future  gives 
more  images  in  the  case  of  willed  images  than  of 
spontaneous.  That  is,  the  imagination  images  are 
concerned  with  the  future;  they  have  a  creative 
rather  than  a  reminiscent  character  and  have  more 
largely  to  do  with  electrical  work.  The  difference 
in  content  between  the  spontaneous  and  willed 
images  of  B.  is  due  doubtless  to  the  course  of 
training  as  regards  the  putting  aside  of  his  elec- 
trical and,  indeed,  of  all  work  of  an  inventive  char- 
acter during  the  hours  devoted  to  rest,  which  he 
has  been  obliged  to  give  himself  in  order  to  re- 
store and  preserve  his  health. 

B.'s  images  are  connected  with  the  east,  where 
he  has  engaged  in  electrical  work,  with  Stanford 
University,  especially  his  laboratory  and  home, 
with  the  Panama-Pacific  Exposition  in  San  Pran- 
cisco,  with  Owens  Valley  and  La  Jolla,  where  he 
watched  the  construction  of  the  Los  Angeles 
Aquatic  Power  Project  as  consulting  electrical 
engineer,  and  with  places  where  he  has  gone  on 
pleasure  excursions  in  his  automobile,  as,  for  ex- 
ample, a  series  of  views  on  a  drive  from  San  Fran- 
cisco and  San  Jos4  to  Stanford. 

People,  interiors  (his  own  laboratory,  particu- 
larly), electrical  instruments  and  machinery,  auto- 
mobiles, electric  cars  and  landscapes,  especially 
the  scenes  along  a  country  road,  are  evidently  of 
the  greatest  interest  to  B.    It  is  noticeable  that 


when  he  uses  his  will,  not  people  or  landscapes  are 
the  image-producers,  but  his  work  as  an  electridan, 
the  improvement  and  adaptation  of  electrical  in- 
struments and  machinery  that  he  contemplates 
taking  up  in  the  near  future  in  getting  ready  for 
the  demonstration  just  mentioned. 

Through  curtailed  summary  just  given  of  the 
content  of  B  's  images  I  am  able  to  give  but  a  very 
general  idea  of  the  information  conveyed  through 
them  regarding  his  mental  and  physical  activities. 
The  results,  however,  obtained  with  him  and  with 
the  other  observers  do  show  that  through  using  the 
image  method  one  is  able  to  obtain  very  detailed 
information  regarding  a  person's  individual  pe- 
culiarities. 

W. — ^Major  in  history,  Stanford  University. 
Bom  1890  in  Los  Angeles,  where  his  family  has 
since  lived.  Captain  of  the  baseball  team.  Vis- 
ited Japan  and  Hawaiian  Islands  with  the  team 
in  1913.  The  experiments  were  made  during  the 
baseball  training  season. 

W.'s  spontaneous  images  are  largely  confined  to 
the  present  and  to  Stanford  University.  Those 
that  are  willed  also  include  images  of  the  trip  he 
made  with  the  team.  His  Stanford  images  show 
that  his  thought  is  taken  up  with  the  men  of  the 
baseball  team,  the  athletic  field,  the  training 
house,  and  with  other  places  and  things  connected 
with  the  playing  of  baseball.  The  images  give, 
without  doubt,  a  true  picture  of  the  life  of  a  col- 
lege student  devoted  to  athletics.  It  is  said  this 
observer  has  been  tempted  to  give  up  the  idea  he 
formerly  had  of  going  into  scientific  farming  and 
has  even  seriously  considered  devoting  himself  to 
professional  baseball.  One  is  made  to  realize  more 
fully  in  examining  these  images  how  college  ath- 
letics may  largely  absorb  a  student's  thought  and 
become,  as  in  this  case,  a  menace  as  far  as  the 
particular  student  is  concerned  to  the  coUege  itself 
as  an  intellectual  center. 

FF.— Bom  in  Palo  Alto  in  1901  and  has  lived 
there  continuously,  except  for  a  year  and  a  half 
spent  in  the  eastern  part  of  the  United  States  and 
the  eleven  summers  of  perhaps  four  weeks  each, 
spent  at  Carmel,  and  the  four  summers  of  eight 
weeks  each  at  Tahoe.  Up  to  within  a  year  or  so 
she  studied  at  home,  but  is  now  in  a  private  schodL 

As  to  time,  FF.'s  images  follow  the  law,  except 
that  their  number  is  greater  in  1909-07  than  in 
1911-10.  This  is  probably  due  to  the  fact  that  a 
year  and  a  half  of  this  time  was  spent  in  the 
eastern  part  of  the  United  States,  for  the  major- 
ity of  the  images  of  this  period  are  reproductions 
of  occurrences  connected  with  this  eastern  visit. 
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As  to  loeation,  FF.'s  images  have  to  do  with 
Palo  Alto  (her  home,  school,  etc.)^  the  places  where 
her  summers  have  been  largely  spent  (Garmel  and 
Tahoe)  and  with  the  experiences,  as  was  said,  of 
the  year  and  a  half  residence  in  the  east.  The 
year  in  the  east,  considering  the  time  involved, 
has  a  very  much  greater  image-producing  power 
than  has  her  own  home  in  Palo  Alto.  The  same 
is  true  of  her  life  at  Carmel  and  Lake  Tahoe,  the 
last  furnishing  more  images  than  does  Carmel, 
where  she  spent  more  time  and  the  time  was  more 
distributed.  The  importance  of  vacation  periods 
in  the  intellectual  life  clearly  comes  out  here,  as 
well  as  in  case  of  some  of  the  other  reagents. 

I  suspect  the  pleasure-giving  power  of  an  image 
often  determines  its  arousal  in  PP.'s  case.  At 
any  rate,  no  image  of  her  experiences  at  Carmel  in 
1906,  when  she  had  scarlet  fever  and  suffered  a 
great  deal,  arose,  and  moreover,  every  one  of  her 
images  has  an  agreeable  content  and  she  showed 
much  pleasure  in  describing  them.  Not  only  pleas- 
ure, but  the  newness  of  an  experience  is  also,  doubt- 
less, an  important  factor  as  regards  its  being 
imaged.  This  explains  probably  why  YF.  repro- 
duces in  her  images  so  rarely  the  members  of  her 
own  family,  to  whom  she  is  devoted.  One  must 
not,  however,  over-emphasize  pleasure  and  interest 
as  image-producing  factors  in  her  case,  for  the  re- 
sults show  other  factors  often  enter  in  and  control 
their  arising.  Por  example,  PP.  went  to  the  Ex- 
position two  days  during  the  time  the  experiments 
were  being  carried  on  and  was  greatly  interested 
and  took  much  pleasure  in  what  she  had  seen,  but 
the  fifteen  images  recorded  after  her  return  from 
the  Exposition  do  not  reproduce  what  she  saw 
there. 

PP.'s  predominating  interests  are  evidently 
those  enumerated  by  her  mother,  before  she  knew 
the  distribution  of  her  images — Tahoe,  Carmel, 
people,  school,  horses,  in  fact,  all  animals,  plants, 
especially  flowers,  water  and  landscapes.  Some  of 
the  images  classed  under  people  had  a  landscape 
background  or  were  accompanied  by  another  image- 
arousing  subject  such  as  an  animal;  a  person,  for 
example,  was  on  horseback,  or  a  dog  or  cat  was 
with  a  person,  but  such  images  as  to  content  have 
been  classed  under  people,  because  it  was  quite  evi- 
dent that  the  person  or  persons  were  the  real  cen- 
ters of  interest.  That  PP.  is  a  close  observer,  as 
her  mother  says,  is  evident  from  the  presence  of 
details  in  her  images  which  most  persons  would 
not  have  noticed  in  examining  the  particular  ob- 
ject visualized,  as  for  example,  the  way  in  which 


the  sunlight  fell  upon  certain  parts  of  a  dress, 
was  reproduced  in  them. 

A  comparison  of  PP.  's  images  with  those  of  her 
brother  LP.  shows  that  her  visualizations  are  much 
more  personal  and  in  general  less  valuable  as  re- 
gards content.  LP.  for  example  visualized  Lake 
Michigan,  an  aeroplane  at  the  Exposition,  the 
plains  in  New  Mexico,  scenes  described  in  a  book 
on  the  south  pole,  speed  boats  at  the  Exposition, 
views  of  Pittsburgh,  a  glacier,  picture  of  Whistler, 
harbor  at  Sandusky,  etc.  TF,  Gertrude  Jones  on 
her  wheel,  Mrs.  Jordan  at  a  picture.  Dr.  Lane  shoot- 
ing at  little  cans,  Mrs.  Ely  with  a  rose  in  her  hair 
singing,  etc.  As  PP.  is  an  intelligent  girl,  it  is 
probable  that  the  unimportant  content  of  her 
images  is  due  to  her  secluded  education  and  the 
greater  emphasis  laid  by  those  who  have  had  to  do 
with  it  on  the  less  important  matters  of  life. 
What  is  true  of  the  content  of  PP.  's  images  is  also 
true  of  the  images  of  the  other  girls  who  took  part 
in  the  experiments. 

The  results  with  PP.  show  very  clearly  the  diag- 
nostic significance  of  these  experiments  from  an 
educational  standpoint.  PP.'s  mother,  with  whom 
I  studied  the  results,  I  found  later,  had  made  an 
application  of  what  she  had  learned.  PP.'s  read- 
ing had  been  altered  and  family  discussions  were 
now  more  often  connected  with  matters  of  world 
interest. 

The  results  also  show  that  msual  images 
reveal  the  attitude  of  an  indivichuU  as  re- 
gards the  world  around  him.  The  activities 
pictured  in  the  image  and  the  observer's 
relation  to  such  activities  show  whether  he 
is  a  participator,  an  actor  in  the  scene,  or 
only  an  observer  of  it,  that  is,  whether  an 
objective  or  subjective  attitude  of  mind 
marks  him. 

Before  leaving  the  discussion  of  the  gen- 
eral facts  it  ought  to  be  said,  perhaps,  that 
the  results  do  not  show  that  a  study  of  a 
person's  visual  images  alone,  even  where 
such  images  are  very  strong  and  detailed, 
will  completely  represent  his  personality. 
To  obtain  such  a  representation,  as  well  as 
to  determine  the  laws  of  thought  in  gen- 
eral, not  only  must  the  content  of  other 
images,  as  the  tactile,  auditory  and  kines- 
thetic, be  studied  in  themselves  and  in  a 
comparative  way  but  the  relative  signif- 
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icance  of  each  kind  of  imagery  in  the  ob- 
server's life  should  be  investigated.  His 
imageless  thought  should  also  be  exam- 
ined. Taine,  in  saying  that  the  laws  of 
thought  can  be  determined  by  studying 
images,  was  only  correct  in  the  main. 
There  is,  as  I  have  previously  shown, 
some  of  our  thinking  which  is  not  repre- 
sented by  im'ages,  even  in  case  of  those  havr 
ing  a  strong  visual  memory  which  is  actu- 
ally measurable  and  this  unanschaulich 
residue  must  not,  of  course,  be  neglected 
in  a  complete  investigation  of  personality. 

Where  an  observer  does  not  have  visual 
images  other  images  could  doubtless  be 
similarly  eniployed,  but  where  he  has 
fairly  strong  visual  images  their  use  is  to 
be  preferred,  in  that  an  observer  is  in- 
structed to  examine  a  thing  having  a  real- 
ity and  objectivity  comparable  with  that  of 
a  positive  and  negative  after-image,  where 
the  possibility  of  measurement  is  univer- 
sally admitted.  What  I  mean  to  say  is 
that  in  ei^amining  visual  images  a  reagent's 
observing  powers  are  called  into  play  as 
they  would  be  in  making  a  study  of  a 
sensory  object  and  the  demands  made  upon 
his  introspective  powers  are  therefore  much 
less  than  in  examining  other  images  and 
imageless  thinking. 

The  results  of  another  series  of  experi- 
ments where  the  observer  was  instructed 
to  arouse,  respectively,  let  arise,  a  feeling 
image  or  experience,  showed  that  not  alone 
the  sensory  image,  but  also  the  feeling 
image  or  experience  method,  should  be  em- 
ployed, as  in  some  observers  emotion  plays 
so  important  a  role  as  even,  for  example, 
to  transform  major  image  centers  into 
minor  and  vice  versa.  Not  alone  as  a  mat- 
ter of  confirmation  and  supplementation 
should  the  feeling  image  method  be  used, 
but  to  obtain  information  concerning  the 
energizing  and  non-energizing  effect  of  emo- 
tion as  regards  thinking  and  acting. 


Supplementation  and  modification  of  the 
series  just  outlined  would  be  desirable  as, 
for  example,  the  effect  on  imagery  of  shift- 
ing  the  environment  systematically,  or, 
again,  experiments  in  which  the  experi- 
menter suggested  the  subjects  of  the  images 
would  be  useful  in  showing  the  initiative 
imaging  and  thinking  power  of  an  ob- 
server. In  reading  a  piece  of  poetry  or 
prose,  one  is  often  able  to  represent  what 
is  presented,  but  is  painfully  aware  that 
he  has  not  sufficient  intellectual  initiative 
power  in  the  particular  direction  to  have 
had  the  images  and  ideas  arise  spontane- 
ously. 

The  tabulations  show  further  that 

Memory  images  predominate  in  the 
visualization  of  the  observers. 

Certain  subjects  are  m/>re  likely  to  be 
reproduced  in  the  form  of  imagination 
images  by  some  observers  than  others. 

Mem>ory  images  are  usually  definitely 
located  as  to  the  time  of  the  corresponding 
experience. 

The  shorter  the  time  sin^^e  an  experi- 
ence occurred,  the  greater  the  probability 
of  its  being  visualized. 

The  probability  of  the  visualization  of 
a  m^re  recent  experience  does  not  decrease 
with  the  age  of  the  observer,  as  might  have 
been  expected  from  Ribot's  investigations. 

The  observer's  present  environment  is 
often  determinative  as  regards  the  images 
which  arise. 

Certain  places,  objects  and  activities  are 
more  likely  to  be  visualized. 

While  the  range  of  visualization  as  re- 
gards time,  place  and  subjects,  differs  with 
different  observers,  it  is  in  general  constant 
in  case  of  the  same  observer. 

The  range  of  visualization  as  regards 
the  amount  included  in  the  image  differs. 

Previously  connected  experiences  are  evi- 
dently not  as  closely  bound  together  above 
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amd  below  the  threshold  of  consciousness  in 
case  of  some  of  the  observers  as  of  others. 

The  time  taken  for  the  arising  of  spon^ 
taneous  and  willed  images  varies  greatly  in 
the  same  and  different  observers. 

With  some  observers  the  preim/ige,  that 
iSy  subconscious  mental  activity,  is  much 
more  frequent  and  has  much  more  influence 
as  regards  the  kind  of  willed  image  that 
arises. 

Subconscious  activity  is  somstim^s  re- 
vealed in  the  uriUed  images  that  arise. 

The  spontaneous  images  give  a  survey  of 
the  static  and  dynamic  condition  of  the 
subconscious. 

The  following  is  a  brief  summarization  of 
some  other  matters  of  practical  and  theoret- 
ical interest  brought  out  by  the  examination 
of  the  experimental  results:  It  is  possible 
through  using  the  image  method,  to  deter- 
mine the  richness  and  poverty  of  the  sub- 
conscious in  a  given  individual  as  regards 
qualily  and  quantity ;  his  tendency  to  react 
along  the  lines  of  habit-thought  (spontane- 
ous ideas  and  images) ;  whether  he  has  nat- 
urally or  has  acquired  the  ability  to  direct 
the  course  of  his  thought,  in  short,  whether 
he  is  really  able  to  free  himself  from  habit- 
thoughts  and  start  new  lines  of  thinking;  to 
ascertain  how  to  enrich  or  render  non-eflfect- 
ive,  when  desirable,  what  is  subconscious 
in  an  individual;  to  foretell  the  probable 
effect  of  a  given  environment,  as  regards 
momentary  thinking  and  the  storing  up  of 
thought  material  upon  a  particular  ob- 
server and  upon  observers  in  general,  and 
the  length  of  residence  most  desirable  as  re- 
gards such  storing  up ;  again,  the  prevailing 
thought-constellations  in  a  given  observer 
can  be  ascertained  through  the  method  as 
well  as  whether  it  is  possible  and  desirable 
to  strengthen  such  natural  groupings  or  to 
break  them  up  through  education ;  whether 
the  levels  and  strata  of  the  subconscious  in 
a  g^ven  observer  can  and  should  be  shifted; 


also,  whether  marked  vacillations  of  atten- 
tion in  a  person  are  not  sometimes  due  to 
persistent  preimages  and  if  so  whether  it  is 
not  possible  for  such  images  to  be  excluded 
or  transformed  into  more  useful  forms; 
again,  whether  work  may  not  sometimes  be 
more  rapidly  and  effectively  done  by  an 
observer  by  letting  himself  go  and  waiting 
for  the  problem  to  solve  itself  under  the 
threshold  of  consciousness  and  spring  into 
consciousness,  that  is,  whether  too  much  or 
too  little  emphasis  is  being  laid  on  will  in 
his  case ;  to  make  out  whether  permanency 
or  vacillation  characterizes  a  person's 
thinking  and  the  effect  of  this  on  his  life  as 
an  actor ;  to  get  at  the  strength  of  will  of  an 
observer  and  to  determine  the  possibility 
of  weakening  or  strengthening  it ;  to  deter- 
mine the  direction  and  strength  of  a  re- 
agent's memory  and  imaginative  power  for 
the  purpose  of  getting  information  concern- 
ing his  ability  and  weakness  along  observa- 
tional lines  and  correcting  them  where  de- 
sirable; to  decide  whether  it  is  better  to  let 
one's  subconscious  thinking  take  care  of 
itself  or  to  make  an  effort  to  educate  it;  to 
examine  the  effect  of  weariness  and  sick- 
ness on  an  individual's  intellectual  life,  as 
it  is  possible  that  these  are  not  entirely 
detrimental  from  the  standpoint  of  the 
storing  up  and  destruction  of  thought  mate- 
rial; to  get  hints  regarding  a  reagent's 
fitness  for  a  given  vocation;  in  short,  to 
make  a  diagnostic,  prophylactic,  and  thera- 
peutic study  of  the  consciousness  of  a  given 
individual. 

In  examining  the  work  being  done  to-day 
along  the  line  of  mental  tests  my  criticism 
has  been  that  nearly  everywhere  it  seems 
to  end  in  the  diagnosis,  that  is,  the  thera- 
peutic significance  of  what  is  learned  from 
the  diagnosis  is  too  much  ignored.  For  this 
reason  I  have  asked  myself  and  have  made 
some  experiments  to  ascertain  what  the 
image  method  had  to  offer  in  a  therapeutic 
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way.  My  preliminary  experiments  show 
that  where  persistent  images  are  found,  as 
in  the  various  forms  of  hallucinations  of 
normal  persons,  or  persistent  ideas  as  in  the 
incipient  forms  of  delusions,  one  can  break 
them  up  and  ultimately  destroy  them  in 
some  cases  and  in  others  substitute  for  them 
images  and  ideas  having  a  more  agreeable 
nature.  The  breaking  down  and  destruc- 
tive process  was  actually  accomplished  in 
cases  of  apparitions,  accounts  of  which 
I  have  already  published.  I  am  now  work- 
ing upon  experiments  having  to  do  not 
so  much  with  the  possibility  of  supplanting 
spontaneous  images  having  a  disturbing 
character  by  those  that  are  more  agreeable, 
for  that  I  now  know  is  possible,  but  more 
particularly  with  the  various  modes  of 
bringing  it  about.  I  can  already  see  that 
the  photograph,  stereopticon  views,  the 
moving  picture  and  its  accessories  appeal- 
ing to  the  other  senses  and  the  phonograph 
will  be  very  useful  in  the  building  up  and 
supplanting  process  just  mentioned. 

Before  suggesting  a  new  method  of 
studying  personality  one  naturally  em- 
ploys other  methods  to  test  and  control  his 
own.  Biographical,  autobiographical,  his- 
torical, observational,  introspective,  etc., 
methods  have  actually  been  employed  in 
the  course  of  these  experiments,  in  that  the 
opinion  that  images  are  betrayers  of  per- 
sonality is  based,  as  has  been  said,  upon 
the  general  agreement  between  what  the 
images  reveal  regarding  the  observer  and 
what  others,  including  myself,  know  of  him 
and  of  what  he  himself  said  regarding  their 
revealing  power. 

It  is  everywhere  evident  that  the  more 
impersonal,  systematic,  and  exact  observa- 
tion and  introspection  employed  in  the 
image  method,  give  more  reliable  informa- 
tion regarding  an  individual  than  the 
chance  and  uncontrolled  observation  and 
introspection  used  in  the  methods  just  men- 


tioned.  Again,  the  observer's  powers  of 
discrimination  in  employing  the  image 
method  are  not  called  upon  to  the  extent 
they  would  be  if  he  was  asked  to  make  a 
series  of  judgments  upon  his  own  charac- 
teristics, since  he  was  not  infonned  until 
the  experiments  were  completed  as  to  the 
object  of  the  investigation.  What  was 
learned  by  the  image  method  was  much 
more  intimate  and  detailed  than  by  the 
others.  The  experiments  yielded  not  alone 
information  agreeing  with  what  was  previ- 
ously known  of  the  observer  by  others  and 
by  myself,  but  what  was  not  even  known  to 
the  observers  themselves  until  after  the  in- 
vestigation had  been  made,  that  is,  the 
images  actually  brought  characteristic  re- 
actions to  the  observers'  attention  which 
they  had  not  noticed  before. 

As  it  is  in  the  association  methods  that 
one  would  expect  to  find  the  image  method 
competitors,  I  determined  to  make  some  di- 
rect tests  and  asked  each  of  the  observers 
who  took  part  in  these  experiments  to  write 
one  hundred  words  in  succession.  The 
words  written  show  that  very  much  more 
can  be  learned  through  using  the  image 
method.  The  same  thing  was  shown  in 
applying  the  Kent-Rosanoff  associative 
method. 

It  may  be  said  in  a  general  way  regard- 
ing all  the  association  methods,  and  among 
these  I  include  the  methods  of  psycho- 
analysis, that  the  image  method  gives  re- 
sults as  regards  personality  that  are  far 
more  definite  and  clear  cut. 

The  experiments  of  Ach  and  Barrett 
along  the  lines  of  temperament  and  char- 
acter mark  an  important  step  in  experi- 
mental psychology,  and  it  would  be  very 
interesting  to  compare  results  obtained  by 
applying  their  methods  and  material  with 
those  obtained  by  the  image  method.  How- 
ever, the  confining  of  character  study 
largely  to  data  having  to  do  with  choice, 
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and  choice  in  connection  with  such  very 
simple  material  as  they  used,  is  much  too 
limited  to  give  an  adequate  idea  of  an  ob- 
server's personality,  and  for  this  reason, 
unless  the  experimental  material  were 
enormously  increased  and  the  method  so 
modified  as  to  introduce  other  mental  ac- 
tivities than  will,  I  am  confident  the  use  of 
this  method  also,  as  regards  the  image 
method,  would  be  one  of  control  and  sup- 
port and  perhaps  of  supplementation. 
Taken  all  in  all,  it  seems  to  me,  the  image 
method  is  more  information  bringing  than 
any  of  other  methods  which  have  been  pro- 
posed. 

In  the  way  of  a  general  summary  and 
conclusion  it  may  be  said  that  the  results 
everywhere  show  that  images  are  not  iso- 
lated entities,  but  are  closely  bound  to- 
gether, supporting  and  supplementing  each 
other  as  information-bearers  and  that  for 
this  reason  one  gets  through  taking  them 
apparently  at  random,  typical  examples  of 
the  entire  range  of  an  individual's  imag- 
ery. Since  images  are  in  general  the 
'' high-points"  of  unanschaulich  thinking, 
one  may  also  obtain  from  them  a  very  com- 
plete idea  of  an  individual's  general  man- 
ner of  thinking  and  acting.  Stated  briefly, 
the  experiments  show  that  the  image 
method  is  a  mode  of  ''sampling"  which  is 
adequate  for  a  satisfactory  diagnosis  of  a 

personality. 

LnjiiEN  J.  Mabtin 
8tank>bd  Universitt 


THE  INDUSTRIAL  FELLOWSHIPS  OF 
THE  MELLON  INSTITUTE  i 

It  is  again  my  privilege  to  report  to  Science 
progrressive  growth  in  both  the  number  of  in- 

1  For  previous  reports  on  the  status  of  the  sys- 
tem of  cooperation  between  science  and  industry  in 
operation  at  the  Mellon  Institute,  see  Duncan, 
SciENCZ,  N.  S.,  Vol.  XXXIX.  (1914),  672;  and 
Bacon,  ibid,,  XLHI.  (1916),  453. 


du8trial  fellow8hix>B  in  operation  and  the 
amounts  subscribed  for  their  support.  This 
makes  evident  the  confidence  which  indus- 
trialists have  in  the  Mellon  Institute  and  the 
genuine  value  to  industry  of  the  industrial 
fellowship  system. 

The  following  table  presents  the  nimiber  of 
industrial  fellowships  which  have  been  estab- 
lished at  the  Mellon  Institute  from  March  to 
March  of  each  year,  1911  to  1917;  the  number 
of  researchers,  or  industrial  fellows,  who  have 
been  employed  thereon,  and  the  total  amounts 
of  money  contributed  for  their  maintenance 
by  the  industrial  fellowship  donors. 


Marcli  to 

Number  of 

Number  of 

Amounts 

Maroh 

iQdufltrlal  Fel- 

iDdUBtrUI  F«l- 

Contributed 

lowShlpt 

lOWB 

1911-1912.. 

11 

24 

«  39,700 

1912-1913.. 

16 

30 

64,800 

1913-1914.. 

21 

37 

78,400 

1914-1915.. 

21 

82 

61,200 

1916-1916.. 

36 

63 

126,800 

1916-1917.. 

42 

64 

147,000 

As  indicated  in  last  year's  report,^  when  the 
industrial  fellowship  system  passed  out  of  its 
experimental  stage — ^when  the  Mellon  Insti- 
tute occupied  its  permanent  home  in  Febru- 
ary, 1915 — ^twenty-three  fellowshii)s  were  in 
operation,  while  on  March  1,  1916,  there  were 
thirty-six  fellowships.  It  was  mentioned  in 
that  report  that  the  growth  of  the  institute 
had  about  reached  the  stage  where  we  should 
be  obliged  to  decline  further  industrial  inves- 
tigations temporarily,  since  our  laboratories 
were  almost  filled  up  to  capacity.  Notwith- 
standing that  fact,  the  impetus  imparted  to 
the  investigational  activity  in  American  chem- 
ical manufacturing,  the  direct  result  of  the 
appreciation  of  urgent  action  in  industrial  re- 
search, induced  us  to  arrange  for  the  accept 
ance  of  six  new  fellowships  during  the  insti- 
tute year,  March  1,  1916,  to  March  1,  1917. 
At  the  present  time  (March  1,  1917)  there  are 
forty-two  fellowshix)s  and  four  additional  ones 
have  recently  been  arranged  for,  to  begin  later 
in  the  year. 

1  Science,  N.  S.,  Vol.  XLIII.  (1916),  453. 
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k  UST  or  THl  IHBUSTBIAL  RLL0W8HIPS  IN  OPXRATION  AT  THS  KSLLON    INBTITUTB   ON    MABOH    1,  1917 


Numbeni  and  Nuam  of  Industrial  Fttl- 
lowBhlM  In  Opontloii 


IndufltrUl  FeUowi,  Names  and  Degrees 


Foundation  Bums  and  Dates  of 
Expiration 


No*  28.  WCftHliSW 


No.  48.  BT6Ctd 


No.  51.  Yeast 


No.  61.  Synthetic  orgatno  prod- 


ttC To  >.••.•.....■■•. 


No.  63.  Canning   


No.  67.  Bottle  glass 


No.  68.  Illiiminating  glass  . . . . . 


No.  74.  Dental  products  . 
No.  76.  Glue  and  soap  . . 


No.  77.  Food  container  , 


No.  78.  Iron  ore 


No.  79.  Sand 


No.  82.  Medicinal  products  . . . 


No.  84.  Copper 


•  •  •  • 


No.  85.  Copper   


No.  86.  Pharmaceutical  products 


No.  87.  Washer  waste 


JNo. c5o.  isoaa  ■•.•••••....••«. 


No.  89.  Organic  synthesis 


H.  H.  Meyers  (B.S.,  XJnivenity  of  Penn- 
sylvania). 

H.  A.  Kohman  (Ph.D.,  UniTersitj  of 
Kansas),  Senior  Fellow. 

T.  M.  Godfrey  (B.S.,  University  of 
Kansas  h 

L.  H.  Ashe  (B.S.y  University  of  Pitts- 
burgh). 

Suth  Glasgow  (M.S.,  University  of  Illi- 
nois). 

T.  A.  Prasier  (Ohem.B.,  University  of 
Pittsburgh). 

C.  S.  Palmer  (Ph.D.y  Johns  Hopkins 
University),  Senior  Fellow. 

W.  J.  Harper  (A3.,  Ohio  University). 

E.  W.  Beid  (A3.,  Southwestern  Col- 
lege). 

E.  H.  Taylor  (M.S.,  University  of  Illi- 
nois). 

J.  F.  W.  Schulze  (Ph.D.,  Clark  Univer- 
sity). 

A.  H.  Stewart  (A.B.,  Washington  and 
Jefferson  College). 

C.  C.  Vogt  (Ph.  D.,  Ohio  State  Univer- 
sity). 

F.  O.  Amon  (ScJ).,  New  York  Univer- 
sity). 

B.  H.  Nicolet  (Ph.D.,  Yale  University), 
Advisory  Fellow. 

C.  L.  Weirich  (M.S.,  University  of  Pitts- 
burgh). 

F.  M.  McClenahan  (M.A.,  Yale  Univer- 
sity). 

S.  C.  Ells  (B.Sc.,  McGill  University). 

O.  F.  Hedenburg  (Ph.D.,  University  of 
Chicago) . 


H.    P.    Corliss    (Ph.D.,   University    of 

Pittsburgh). 
C.  L.  Perkins   (B.S.,  New  Hampshire 

College) . 

E.  D.  Wilson  (Ph.D.,  University  of  Chi- 
cago). 

A.  S.  Crossfield  (B.S.,  University  of 
California). 

J.  B,  Churchill  (M.S.,  Pennsylvania 
State  College),  Senior  Fellow. 

C.  J.  Herrly  (B.S.,  Pennsylvania  State 
College). 

C.  B.  Carter  (Ph.D.,  University  of 
North  Carolina). 

C.  W.  Clark  (Ph.D.,  University  of  Pitte- 
burgh). 

H.   A.   Morton    (Ph.D.,   University   of 

Pittsburgh) . 
H.  J.  Little  (B.S.,  Delaware  College). 


$2,500  a  year  for  1  year. 

Bonus:  $5,000. 

January  5,  1918. 
$6,500  a  year  for  2  years. 

Bonus:  $10,000. 

March  1, 1917. 


$3,150  a  year  for  2  yean. 
September  1,  1917. 


$6,000  a  year  for  2  years. 
Bonus:  $3,500. 
November  10,  1917. 


$1,200  a  year  for  1  year. 
November  1,  1917. 

$2,400  a  year  for  1  year. 
September  1,  1917. 

$900  a  year  for  2  years. 
October  1, 1917. 

$2,300  a  year  for  1  year. 
July  1,  1917. 

$4,000  a  year  for  1  year. 
December  20,  1917. 


$1,800  a  year  for  1  year. 

Bonus:  $6,000. 

March  31,  1917. 
$3,000  a  year  for  1  year. 

June  15,  1917. 
$5,000  a  year  for  1  year. 

June  1,  1917. 

$2,500  a  year  for  1  year. 
Bonus:  1  per  cent,  of  profit 

for  5  years. 
June  14,  1917. 

$5,400  a  year  for  1  year. 
July  1,  1917. 

$3,600  a  year  for  1  year. 
July  1,  1917. 


$4,600  a  year  for  1  year. 
July  7, 1917. 


$2,600  a  year  for  1  year. 
August  7,  1917. 

$3,000  a  year  for  1  year. 
September  1,  1917. 

$3,600  a  year  for  1  year. 
Bonus:  $5,000. 
July  1, 1917. 
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Nomben  koA  N«dim  of  Indiatrial  Fal- 
towBhip*  In  Opamtlon 


M0«  Vv*    %rO$     ,••••••••■••••••• 


^lO*  tfX*   vOiGv     ••••■«•••■•••••• 


No.  93.  CoUara   


Pv  O*  94.  i/OffC0   •«•.■•«.••••■■ 


No.  95.  2£oiffn69i€k 


No.  96.  Ifoc^tnery 


X^  w*   V  ff  a      ^^  V«      •••••••••••••••»• 


No.  98.  Points 


No.  99.  Olyoeryl  pho9pKate$  . . . 


No.  100.  FibOT 

No.  101.  MUUng  


No.  102.  Fruit  Juiee 


No.  103.  By-prodMcU    recovery. 
No.  104.  Copper  


No.  105.  Illvminaiion   


/.  B.  Gamer  (Ph.D.,  University  of  Chi- 
cago), Senior  Pellow. 

F.  W.  Padgett  (M.S.,  University  of 
Pittsburgh). 

C.  A.  Neiisbanm   (A.B.,  Wabash  Col- 


lege). 
D.    F.   Zi] 


Zimmers    (B.S.y   University   of 
Pittsburgh),  Scholar. 

F.  W.  Sperr,  Jr.  (B.A.,  Ohio  State  Uni- 
versity), Advisory  Fellow. 

Marc  Damn  (M.S.,  University  of  Wash- 
ington). 

A.  A.  Kohr  (B.S.,  Ohio  State  Univer- 
sity). 

B.  J.   Montgomery    (Cer.   Eng.,  Ohio 
.  State  University). 

H.  D.  Clayton  (BA.,  Ohio  State  Uni- 
versity). 

C.  W.  ikgg  (B.S.,  University  of  Pitts- 
burgh). 


G.  F.  Gray  (M.E.  in  E.E.,  Ohio  State 
University). 

Budolph  McDermet  (E.E.,  University 
of  Illinois). 

B,  T.  Brooke  (Ph.D.,  University  of  G«t- 
tingen),  Senior  Fellow. 

Harry  Essex  (Ph.D.,  University  of  Wl- 
tingen). 

I.  W.  Humphrey  (M.S.,  University  of 
Kansas). 

D.  F.  Smith  (M.S.,  University  of  Wis- 
consin). .. 

J.  V.  Thompson  (A.B.,  Cornell  Univer- 
sity). 

C.  E.  Buby  (B.S.,  University  of  Ken- 
tucky). 

F.  F.  Bupert  (Ph.D.,  Massachusetts  In- 
stitute of  Technology). 

C.  E.  HowBon  (B.S.,  Ohio  State  Uni- 
versity). 

H.  C.  Holden  (M.S.,  New  Hampshire 
College). 

B.  B.  Shively  (Ph.D.,  University  of 
Pittsburgh). 

Walther  Biddle  (Ph.D.,  University  of 
Heidelberg). 

0,  A,  Bragg  (B.S.,  University  of  Kan- 
sas), Senior  FeUow  of  all  Copper 
Fellowships. 

J.  D.  Malcolmson  (B.S.,  University  of 
Kansas). 

G,  0.  Cwrme,  Jr.  (PhJ).,  University  of 
Chicago),  Senior  Fellow. 

G.  D.  Baglay  (M.S.  in  E.E.,  University 
of  Illinois). 

H.  B.  Curme  (B.S.,  Northwestern  Uni- 
versity). 

C.  N.  Iry  (B.S.,  Purdue  University). 


Foundation  Soni  and  Dntei  of 
Bxplntion 


$9,420  a  year  for  1  year. 
September  15,  1917. 


$5,640  a  year  for  1  year. 
January  1,  1918. 


$2,300  a  year  for  1  year. 
October  1,  1917. 

$1^00  a  year  for  1  year. 
Bonus:  2  per  cent  of  gross 

receipts. 
October  1,  1917. 

$3,500  a  year  for  1  year. 
November  1,  1917. 

$2,000  a  year  for  1  year. 

September  1,  1917. 
$10,000  a  vear  for  1  year. 

Bonus:  $10,000. 

September  1,  1917. 


$2,100  a  year  for  1  year. 
September  1,  1917. 

$1,500  a  year  for  1  year. 
Bonus:  10  per  cent,  of  profits. 
October  1,  1917. 

$2,500  a  year  for  1  year. 

November  13, 1917. 
$2,500  a  year  for  1  year. 

October  18,  1917. 
$5,000  a  year  for  1  year. 

October  1,  1917. 
$3,000  a  year  for  1  year. 

January  1,  1918. 
$6,500  a  year  for  1  year. 

November  1,  1917. 


$8^000  a  year  for  1  year. 
Bonus:  $5,000. 
November  15,  1917. 
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(Concluded) 


Numbers  and  NamM  of  Industrial  Fel- 
lowShliM  In  Operation 


No.  106.  Silverware 

No.  107.  Cottonseed 

No.  108.  Insecticides 

No.  109.  Glass  refractories  . . . . 


No.  110.  ToUet  articles 


No.  111.  DistUlation 
No.  112.  Laundering 
No.  113.  Flavoring  . . 


Special  research  work. 


Induetrial  IWowt.  Naaiee  and  Degrees 

H.  E.  Peek  (B.S.,  darkson  Kemorial 
Ck>llege  of  Technology). 

F.  W.   Stockton    (AJ3.,  Uniyenitj  of 
Kansas). 

G.  O.  Brown  (M.A.y  Cornell  University). 

A.  E.  Blake  (M.S.y  University  of  Pitts- 
burgh). 

L.  M.  Liddle  (Ph.D.,  Yale  University). 

David  Drogin  (B.A.,  College  of  the  City 
of  New  York). 

H.    G.    Elledge    (M.S.,   University   of 
Pittsburgh). 

W.  E.  Vawter  (B.S.,  University  of  Kan- 
sas). 

E.  O.  Bhodes  (M.S.,  University  of  Kan- 
sas) and 

B.  W.  Miller  (M.  8.,  Kansas  State  Col- 
lege). 


FoondaUon  Sums  and  Datsa  of 
Emiratlon 


$2,000  a  year  for  1  year. 
December  11,  1917. 

$3,600  a  year  for  1  year. 
Bonus:  $5,000. 
October  16,  1917. 

$3,000  a  year  for  1  year. 
January  1,  1918. 

$2,300  a  year  for  1  year. 
November  1,  1917. 

$3,000  a  year  for  1  year. 
December  1,  1917. 

$1,800  a  year  for  1  year. 
January  18,  1918. 

$2,500  a  year  for  1  year. 
February  15,  1918. 

$1,800  a  year  for  1  year. 
Bonus:  $2,000. 
February  1,  1918. 


SUBJECT    LIST    OP   INDUSTRIAL    riLLOWSHIPS    7R0K 

THE  INAUGURATION  OF  THE  SYSTEM  TO 

THE  PRESENT  TIKE 

University  of  Kansas,  IBOV-WIU 

K-1.  Laundering.  K-2.  Alfalfa.  K-3.  Salt- 
rising  Bread.  K--4.  Casein.  K-5.  Oil.  K-6. 
Enamel.  K-7.  Glass.  K-8.  Cement.  K-9.  Var- 
nish. K-10.  Borax.  K-11.  Adrenaline.  K-12. 
Vegetable  Ivory.  K-13.  Oil.  K-14.  Gilsonite. 
K-15.  Fats.  K-16.  Leather.  K-17.  Copper. 
K-18.  Copper  (continuation  of  K-17). 

University  of  Pittsburgh,  1911  to  date 

1.  Bread.  2.  Smoke.  3.  Glass.  4.  Bread.  5. 
Glue.  6.  Soap.  7.  Fruit  Juice.  8.  Composition 
Flooring.  9.  Oil.  10.  Gas.  11.  Cement  12. 
Foods.  13.  Fatty  Oils.  14.  Electricity.  15. 
Coated  Steel.  16.  Copper  (continuation  of  K- 
18).  17.  Desert  Plant.  18.  Bread  (continua- 
tion of  4).  19.  Aluminum.  20.  Glue  (continu- 
ation of  5).  21.  Soap  (continuation  of  6). 
22.  Glass.  23.  Electricity  (continuation  of  14). 
24.  Copper  (continuation  of  16).  25.  Teast.  26. 
Fats  (continuation  of  K-15).  27.  Leather  Waste 
(continuation  of  K-16).  28.  Fertilizer.  29.  Cop- 
per (continuation  of  24).  30.  Badiators.  31.  Ma- 
chinery. 32.  Glass.  33.  Copper  (continuation  of 
29).  34.  Fatty  Oils  (continuation  of  13).  35. 
Copper    (continuation  of   33).     36.  Copper.     37. 

*  The  system  of  industrial  research  founded  by 


Illumination.  38.  Dental  Products.  39.  Compound 
Fats.  40.  Stone.  41.  Copper  (continuaticm  of 
35).  42.  Bottle  Glass.  43.  Laundering.  44.  Land 
Development.  45.  Copper  (continuation  of  35). 
46.  Organic  Synthesis.  47.  Soda.  48.  Bread  (eon- 
tinuation  of  18).  49.  Candy.  50.  Paints.  51. 
Yeast  (continuation  of  25).  52.  Copper  (eontinu- 
ation  of  36). 

Subject  List  of  Ir^ustrial  Fellowships  from  the 

Inauguration  of  the  System  to  the  Present 

Time  (continued) 

53.  Copper  (continuation  of  45).  54.  Dental 
Products  (continuation  of  38).  55.  Pharmaceuti- 
cal Products.  56.  Soap  (continuation  of  21). 
57.  Glue  (continuation  of  20).  58.  Machinery 
(continuation  of  31).  59.  Milling.  60.  Collara. 
61.  Inorganic  Synthetic  Products.  62.  Gas.  63. 
Canning.  64.  Oil  (continuation  of  9).  65.  Com- 
pound Fats  (continuation  of  39).  66.  Glyceryl 
Phosphates.  67.  Bottle  Glass  (continuation  of 
42).  68.  Glass  (continuation  of  22).  69.  Lino- 
leum. 70.  Gum.  71.  Stoves.  72.  Copper  (con- 
tinuation of  53).  73.  Illumination  (continuation 
of  37).  74.  Dental  Products  (continuation  of  54). 
75.  Flavoring  Materials.  76.  Glue  and  Soap  (con- 
tinuation of  56  and  57).  77.  Food  Container.  78. 
Iron  Ore.  79.  Sand.  80.  Laundering  (continua- 
tion of  43).  81.  Varnish.  82.  Medicinal  Prod- 
ucts.   83.  Cannel  Coal.    84.  Copper  (continuation 
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of  52).  85.  Copper  (contiiiuation  of  72).  86. 
Pharmaceutical  Products  (continuation  of  55). 
87.  Washer  Waste.  88.  Soda  (continuation  of 
47).  90.  Gas  (continuation  of  62).  91.  Coke. 
92.  Leather  Belting.  93.  Collars  (continuation  of 
60).  94.  Coffee.  95.  Magnesia.  96.  Machinery 
(continuation  of  58).  97.  Oil  (continuation  of 
64).  98.  Paints  (continuation  of  50).  99.  Gly- 
ceryl Phosphates  (continuation  of  66).  100. 
Fiber.  101.  Milling  (continuation  of  59).  102. 
Fruit  Juice.  103.  By-products  Becovery.  104. 
Copper  (continuation  of  85).  105.  Illumination 
(continuation  of  73).  106.  Silverware.  107.  Cot- 
tonseed. 108.  Insecticides.  109.  Befractories 
(Glass).  110.  ToUet  Articles.  111.  Distillation. 
112.  Laundering  (continuation  of  80).  113. 
Flavoring  (continuation  of  75).  114.  Enameling. 
115.  Bread   (continuation  of  48). 

The  Mellon  Institute  is  now  active  in  pro- 
moting the  progress  of  science  and  in  stimu- 
lating further  inquiry  by  making  available  to 
the  workers  in  pure  and  applied  science  com- 
plete and  detailed  reports  of  researches  con- 
ducted under  its  auspices;^  it  maintains  an 
attitude  of  welcome  towards  prospective  in- 
dustrial research  organization^  and  has  estab- 
lished stable  cooperative  relations  with  other 
research  laboratories;  and  it  is  continuing  its 
policy  of  educating  the  public  to  the  realizable 
functions  of  research.*    While  effectively  com- 

« Twenty-two  journal  contributions  were  made 
during  the  past  Institute  year.  For  a  list  of  the 
scientific  papers  published  by  the  Institute  from 
1911-1914,  see  Bacon,  /.  FratikU  Itui.,  November, 
1914,  629-^2.  Eighteen  journal  articles  were  pub- 
lished by  the  Institute  during  1914r-1915  (Sparks 
and  Noyes,  Bounce,  N.  S.,  Vol.  XLV.  (1917), 
169). 

9  The  following  institutions  have  entered  the 
field  of  industrial  research :  the  universities  of  Elan- 
sas,  Washington,  Toronto  and  Akron,  the  Georgia 
School  of  Technology  and  the  University  of  Fin- 
land (Helsingf  ors,  Finland) .  The  establishment  of 
industrial  f eUowships  in  accordance  with  the  prac- 
tical system  in  operation  at  the  Mellon  Institute,  is 
being  considered  by  Massachusetts  Agricultural 
College,  Harvard  University,  Washington  State 
College,  McGill  University,  University  of  Sheffield 
(England),  Sir  John  Cass  Technical  Institute 
(London),  Sydney  University  (New  South  Wales, 
Australia),  and  University  of  Tokyo  (Japan). 

«  See,  in  this  connection,  Bacon,  Soixncb,  N.  S., 
Vol.  XLV.  (1917),  34. 


batting  pseudo-research  in  industry  by  reduc- 
ing the  cost  of  systematic  investigation  to  a 
minimum,  the  Mellon  Institute  has  been  able 
to  demonstrate  to  industrialists  that,  under 
favorable  conditions,  numerous  manufacturing 
problems  can  be  advantageously  studied  out- 
side of  plant  laboratories.  This  has  resulted 
in  the  extension  of  the  practise  of  referring 
certain  of  the  problems  of  industry  to  univer- 
sity laboratories  for  study.''  However,  this 
cooperative  relation  must  be  stabilized  and 
promoted  by  the  demonstration  of  its  advan- 
tages by  the  institutional  laboratories  involved. 
About  seventy  per  cent,  of  the  problems  as- 
signed to  the  Mellon  Institute  for  study  dur- 
ing the  five  years,  March,  1911,  to  March,  1916, 
were  solved  to  the  satisfaction  of  the  donors, 
and  like  results  can  imdoubtedly  be  obtained 
by  similarly  well-founded  establishments. 
On  every  side  the  research  men  of  our  imiver- 
sities  are  needed  for  the  execution  of  real  at- 
tainment in  the  technical  world  with  its  diffi- 
culties, wastes  and  unexplored  lines  of  manu- 
facturing. 

The  administration  of  the  Mellon  Institute 
is  now  constituted  as  follows: 
Baymond  F.  Bacon,  Ph.D.,  Director; 
Edward  B.  Weidlein,  M.A.,  Associate  Director; 
Samuel  B.  Scholes,  Ph.D.,  Assistant  Director; 
E.    Ward    Tillotson,    Jr.,    Ph.D.,    Assistant 

Director; 
John  J.  O'Connor,  Jr.,  MJL,  Aissistant  Di- 
rector; 
Martin  A.  BosanofP,  ScD.,  Head  of  the  De- 
partment of  Besearch  in  Pure  Chemistry. 

B.  F.  Bacon 

PiTTSBUBOH,  Pa., 
March  1, 1917 


SCIENTIFIC  EVENTS 

GRANTS  FOR  SCIENTIFIC  AND   INDUSTRIAL 
RESEARCH  IN  ENGLAND 

When  the  establishment  of  a  separate  de- 
partment of  scientific  and  industrial  research 
was  announced  in  December  last,  Lord  Crewe 

TFor  detailed  presentments  of  the  present-day 
technochemical  problems  which  could  be  referred  to 
university  laboratories  for  inyestigation,  see  Bacon, 
J.  Jnd,  Eng,  Chem.,  7  (1915),  635;  and  /.  8oe. 
Chem.  Ind.,  36  (1917),  9. 
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stated  that  the  chancellor  of  the  exchequer  was 
prepared  to  advise  the  goyemment  to  devote  a 
stifficient  sum  to  cover  operations  during  the 
next  five  years  on  a  scale  which  would  provide 
four,  or  perhaps  five,  times  as  much  for  cooper- 
ative industrial  research  as  had  been  spent  for 
the  whole  purposes  of  research  hitherto.  Ac- 
cording to  Nature  the  civil  service  estimates 
just  issued  include  the  sum  of  £1,038,050  to  the 
Department  of  Scientific  and  Industrial  Re- 
search, being  a  net  increase  of  £998,050  upon 
last  year's  amount.  Grants  for  investigations 
carried  out  by  learned  and  scientific  societies, 
etc.,  are  estimated  at  £24,000,  and  grants  to 
students  and  other  persons  engaged  in  research 
at  £6,000.  These  grants  will  be  distributed  by 
a  committee  of  the  Privy  Council,  on  the 
recommendation  of  the  Advisory  Council,  to 
promote  the  development  of  scientific  and  in- 
dustrial research  in  the  United  Kingdom,  and 
will  be  subject  to  such  conditions  as  the  com- 
mittee may  think  necessary.  The  £1,000,000 
grant  in  aid  of  industrial  research  will  be  paid 
to  the  accoimt  of  the  Imperial  Trust  for  the 
encouragement  of  scientific  and  industrial  re- 
search. The  expenditure  of  the  trust  will  be 
audited  by  the  comptroller  and  auditor-e^n- 
eral,  but  any  balance  remaining  on  the  account 
will  not  be  surrendered  at  the  close  of  the 
financial  year.  Orants  will  be  made  by  the 
directions  of  the  committee  of  the  Privy  Coun- 
cil over  an  agreed  period  to  approved  trade 
associations  for  research,  to  supplement  the 
funds  of  the  associations,  and  payments  in 
respect  of  such  grants  will  not  be  liable  to 
surrender  by  the  grantees  at  the  end  of  the 
financial  year.  It  is  imderstood  from  Lord 
Crewe's  remarks  on  December  1  that  for  the 
next  five  years  or  so  about  £200,000  a  year 
would  be  available  for  scientific  and  industrial 
research,  so  that  apparently  the  grant  of 
£1,000,000  is  the  sum  which  is  to  be  drawn 
upon  for  this  purpose.  The  amoimt  estimated 
for  salaries,  wages  and  allowances  in  the  new 
department  is  £7,250,  which  includes  £1,500 
for  the  secretary  and  £850  for  the  assistant 
secretary.  Traveling  and  incidental  expenses 
are  estimated  to  amount  to  £800. 


THB  GENERAL  MEDICAL  BOARD  OP  THE 
COUNCIL  OP  NATIONAL  DEPBN8B 

A  GS19ERAL  medical  board  of  the  Council  of 
National  Defense  was  organized  on  April  17 
at  a  meeting  attended  by  leading  physicians 
from  all  parts  of  the  country.  The  board  is 
to  have  general  supervision  of  the  mobiliza- 
tion of  the  nation's  medical  resources  during 
the  war.  Dr.  Franklin  Martin,  of  Chicago, 
will  be  chairman  of  the  board,  which  will  also 
include  the  leading  members  of  the  executive 
committee  of  the  board,  announced  a  short 
time  ago.    The  list  follows: 

Dr.  Franklin  Martin,  chairman. 

Dr.  F.  F.  Simpson,  vice-chairman. 

Surgeon  General  William  C.  Gorgas,  United  States 
Army. 

Surgeon  General  William  G.  Braisted,  United  States 
Navy. 

Surgeon  General  Bupert  Blue,  United  States  Pub- 
lic Health  Service. 

Colonel  Jefferson  B.  Kean,  director  of  military  re- 
lief, American  Bed  Cross. 

Dr.  William  H.  Welch,  professor  of  pathology, 
Johns  Hopkins  University. 

Dr.  William  J.  Mayo,  Bochester,  Minn. 

Dr.  Edward  Martin,  professor  of  surgery,  Univer- 
sity of  Pennsylvania. 

Dr.  Victor  C.  Vanghan,  dean  of  the  medical  school 
of  the  University  of  Michigan. 

Dr.  George  H.  Simmons,  editor,  JowmaL  of  Ameri- 
can MediocX  Aagobiation,  Chicago. 

Dr.  Bichard  P.  Strong,  professor  of  tropical  medi- 
cine, Harvard  University. 

Dr.  Joseph  M.  Flint,  professor  of  surgery,  Yale 
University. 

Dr.  Stuart  McGnire,  professor  of  surgery,  Univer- 
sity of  Virginia. 

Dr.  John  Young  Brown,  professor  of  surgery.  Uni- 
versity of  St.  Louis. 

Dr.  Charles  H.  Mayo,  Bochester,  Minn. 

Dr.  Thomas  W.  Huntington,  professor  of  surgery, 
University  of  California. 

Dr.  Hubert  A.  Boyster,  secretary  of  Southern  Surg- 
ical Association. 

Dr.  Charles  H.  Peck,  professor  of  surgery,  Colum* 
bia  University. 

Dr.  Winford  Smith,  superintendent,  Johns  Hop- 
kins Hospital. 

Dr.  Frederic  A.  Besley,  professor  of  surgny, 
Northwestern  University. 

Dr.  George  W.  Crile,  professor  of  surgery,  Western 
Beserve  University. 
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Earl  Phelps,  Banitary  engineer,  Washington,  D.  G. 
Dr.  John  M.  Finney,  professor  of  clinical  surgery, 

Johns  Blopldns  University. 
Dr.  Edward  P.  Davis,  professor  of  obstetrics,  Jef- 
ferson Medical  College. 
Dr.  Edward  G.  Kirk,  dean  of  dental  department, 

University  of  Pennsylvania. 
Dr.    W.    G.    Woodward,   commissioner   of   Public 

Health,  Washington,  D.  G. 
Dr.  Simon  Flezner,  director,  Bockefeller  Institnte, 

New  York  Gity. 
Dr.    Theodore   Janeway,    professor    of   medicine, 

Johns  Hopkins  University. 
Dr.  Hermann  M.  Biggs,  New  York  Gommissioner  of 

Public  Health. 
Dr.  (George  Brewer,  professor  of  surgery,  Golum- 

bia  University. 
Dr.  George  Walker,  Johns  Hopkins  University. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  National  Academy  of 
Sciences  in  Washington  on  April  18,  the  fol- 
lowing members  were  elected:  Edward  Kasner, 
mathematics;  Walter  S.  Adams,  astronomy; 
Theodore  Lyman,  Walter  0.  Sabine,  S.  W. 
Stratton,  physics;  W.  R  Whitnfey,  chemistry; 
J.  J.  Carty,  electrical  engineering;  W.  F. 
Diirand,  marine  engineering;  H.  M.  Howe, 
metallurgy;  E.  0.  Ulrich,  geology;  Robert 
Kidgway,  ornithology;  Harvey  Gushing,  Wil- 
liam S.  Halsted,  surgery;  L.  H.  Bailey,  bot- 
any; Edward  L.  Thomdike,  psychology. 

At  the  annual  dinner  of  the  National  Acad- 
emy of  Sciences  on  the  evening  of  April  17, 
the  Henry  Draper  gold  medal  was  presented 
to  Professor  A.  A.  Michelson,  of  the  XTniver- 
sity  of  Chicago,  and  the  public  welfare  medal 
to  Dr.  S.  W.  Stratton,  director  of  the  Bureau 
of  Standards. 

The  seventh  annual  award  of  the  Willard 
Oibbs  Medal,  founded  by  William  A.  Converse 
of  Chicago,  will  be  made  to  Dr.  Edward  W. 
Morley.  Dr.  Morley  was  elected  by  a  jury  of 
twdve,  including  some  of  our  most  eminent 
chemists  in  the  United  States.  He  will  talk 
upon  his  early  work  in  connection  with  hydro- 
gen  and  oxygen,  on  Friday  evening.  May  18, 
at  Hotel  Sherman,  Chicago,  at  which  meeting 
the  medal  will  be  awarded  to  him.  Previous 
recipients  of  this  medal  have  been:  W.  R. 


Whitney,  A.  A.  Noyes,  T.  W.  Richards,  Ira 
Remsen,  L.  H.  Baekeland  and  Svante 
Arrhenius. 

Professob  M.  C.  Whitaker,  head  of  the 
department  of  chemical  engineering,  Colum- 
bia University,  was  elected  vice-president  of 
the  TJ.  S.  Industrial  Alcohol  Co.,  at  the  meet- 
ing of  their  board,  on  April  19.  In  this  capac- 
ity, Mr.  Whitaker  will  serve  as  chairman  of 
the  manufacturing  committee  in  charge  of 
plants  and  operations,  chairman  of  the  re- 
search committee  in  charge  of  the  new  labo- 
ratories at  Baltimore,  and  as  a  member  of  the 
sales  committee  of  the  company. 

Dr.  H.  N.  McCot,  who  has  been  connected 
with  the  department  of  chemistry  of  the  Uni- 
versity of  Chicago  since  1901  and  professor 
since  1911,  has  tendered  his  resignation  in 
order  to  be  free  to  devote  more  time  to  his 
important  technical  interests.  His  process  of 
extracting  radium  from  camotite  is  being  .used 
by  the  Camotite  Production  Company  of  Chi- 
cago in  which  he  is  a  director.  He  is  also  in- 
terested in  the  production  of  thorium  and 
related  products  and  is  a  director  of  the 
Lindsay  Light  Company  of  Chicago,  which  has 
probably  the  largest  thorium  ^production  in  the 
country. 

Akouncement  is  made  by  the  Forest  Serv- 
ice of  the  appointment  of  Carlile  P.  Winslow 
as  director  of  the  Forest  Products  Laboratory, 
at  Madison,  Wisconsin,  to  succeed  Howard  F. 
Weiss,  whose  resignation  took  place  on  April  1. 

Dorothy  W.  Block  has  been  awarded  the 
Maria  Mitchell  memorial  scholarship  ot  $500, 
to  be  used  in  research  work  at  the  Harvard 
observatory  during  the  year  1917-18.  For  the 
past  two  years  Miss  Block  has  been  laboratory 
assistant  in  the  department  of  astronomy  at 
Hunter  College. 

James  F.  Couch  was  elected  president  of 
the  recently  organized  Dee  Moines  Chemical 
Society  at  the  regular  meeting  on  April  9. 

A  GRADUATE  medical  course  will  be  con- 
ducted at  the  new  St.  Luke's  Hospital, 
Spokane,  during  the  summer.  Among  those 
who  have  accepted  invitations  to  lecture,  ac- 
cording to  the  Journal  of  the  American  Med- 
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ical  Association,  are:  Drs.  W.  T.  Councilman, 
Harvey  Cushing,  Walter  B.  Cannon,  Fritz  B. 
Talbot,  James  S.  Stone,  George  Holmes,  David 
L.  Edsall  and  Francis  W.  Peabody,  Boston; 
William  G.  MacCallum  and  Warfield  T. 
Longcope,  New  York;  Lewellys  F.  Barker  and 
Theodore  C.  Janeway,  Baltimore,  and  RoUin 
T.  Woodyatt,  Ludvig  Hektoen  and  Harry  G. 
Wells,  Chicago. 

The  advisory  commission  of  the  Council  of 
National  Defense  and  the  National  Research 
Council  have  sent  six  American  men  of  sci- 
ence to  England  and  France  to  study  prob- 
lems arising  out  of  the  war.  Members  of  the 
party  and  the  subjects  in  which  they  will 
specialize  are:  Dr.  Joseph  S.  Ames,  Johns 
Hopkins  University,  aeronautical  conditions; 
Dr.  Eichard  P.  Strong,  Harvard  University, 
camp  sanitation;  Dr.  Linsley  B.  Williams, 
assistant  health  commissioner  of  "New  York 
State;  George  A.  Hulett,  Princeton  Univer- 
sity, chemistry  of  explosives ;  Dr.  Harry  Field- 
ing Reid,  Johns  Hopkins  University,  scien- 
tific map  making  and  photography  from  air- 
planes, and  Dr.  George  B.  Burgess,  of  the 
Federal  Bureau  of  Standards,  metals  suitable 
for  guns  and  rigid  dirigibles.  The  party  is 
accredited  to  the  American  Embassies  in 
London  and  Paris. 

Six  professors  of  the  University  of  Minne- 
sota have  been  asked  by  the  war  department 
to  act  as  a  scientific  research  board  for  the 
district  of  the  state  of  Minnesota.  The  duties 
asked  of  them  will  require  a  considerable  por- 
tion of  their  time  from  now  on.  These  men 
are  Professor  John  J.  Flather,  head  of  the  de- 
partment of  mechanical  engineering.  Dean 
G^rge  B.  Frankforter  of  the  school  of  chem- 
istry, Dr.  L.  G.  Rowntree,  head  of  the  depart- 
ment of  medicine.  Professor  R.  W.  Thatcher, 
head  of  the  department  of  agricultural  chem- 
istry, L.  W.  McKeehan  of  the  department  of 
physics,  F.  R.  McMillan,  of  the  department  of 
structural  engineering.  Dean  Frankforter 
and  Professor  Flather  acted  upon  a  special 
navy  board  which  made  an  inventory  of  Minne- 
sota resources  last  summer  and  the  figures 


which  they  gathered  at  that  time  will  be  of  in- 
estimable value  in  the  present  crisis. 

At  the  annual  dinner  and  initiatory  exer- 
cises of  the  Washington  University  chapter  of 
Sigma  Xi,  the  president  of  the  chapter,  Dr.  B. 
M.  Duggar,  discussed  ^'  Some  Materials  and 
Problems  in  Plant  Pathology.'' 

Dr.  Charles  Baskervillb,  director  of  chem- 
ical laboratories  of  the  College  of  the  City  of 
New  York,  delivered  an  illustrated  address  at 
the  Franklin  Institute,  Philadelphia,  on  April 
19,  his  subject  being  "  The  Hydrogenation  of 
Oils." 

At  the  recent  meeting  of  the  West  Virginia 
Scientific  Society  Dr.  Ludvig  H^toen,  of  the 
University  of  Chicago,  delivered  an  address  on 
"  Recent  Investigations  of  Infantile  Paralysis." 

Mr.  William  Bowie,  chief  of  the  division  of 
geodesy,  delivered  recently  an  address  before 
the  Geological  Society  of  Washington,  D.  C, 
on ''  Some  Evidences  of  Isostasy." 

Dr.  R.  a.  Pearson,  president  of  the  Iowa 
State  College,  has  been  made  chairman  of  a 
committee  which  will  include  one  member  from 
each  congressional  district  of  the  state  of 
Iowa  and  whose  duty  will  be  to  organize  the 
farmers  of  the  state  in  the  interest  of  food 
conservation  and  increased  production.  The 
creation  of  such  a  committee  was  recommended 
by  a  conference  of  the  leading  men  of  the 
state  held  at  the  state  house  on  April  3  at  the 
call  of  Governor  Harding.  The  governor  will 
appoint  the  other  members  of  the  committee. 
The  conference  recommended  an  emerg^icy 
appropriation  by  the  l^slature  of  $100,000 
for  1917  and  an  equal  amount  for  1918  to  be 
used  under  the  supervision  of  the  extension 
department  of  the  Iowa  State  College  in  a 
campaign  to  increase  the  food  production  of 
Iowa. 

Professor  A.  D.  Wilson,  director  of  agri- 
cultural extension  work  of  the  University  of 
Minnesota,  has  been  api>ointed  by  the  govern- 
ment to  direct  the  work  of  farm  production 
and  labor  conservation  in  the  northwest  during 
the  continuance  of  the  war. 

Professor  Joseph  Jastrow,  of  the  UnivCT- 
sity  of  Wisconsin,  is  giving  a  series  of  lectures 
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at  the  Ohio  State  University  on  "  Sources  of 
Human  Nature." 

Herbert  William  Conn,  professor  of  biology 
in  Wesleyan  University  and  Connecticut  State 
bacteriologist,  has  died  at  the  age  of  fifty- 
eight  years. 

The  death  is  announced  of  Emil  von  Behr- 
ing,  professor  in  the  University  of  Marburg, 
discoverer  of  diphtheria  antitoxin.  He  was 
bom  in  West  Prussia  in  1854.  In  1901  he  re- 
ceived the  Nobed  prize  in  medicine,  and  was 
made  a  member  of  the  hereditary  nobility. 

The  death  is  announced  of  Dr.  Narcisse  £. 
Dionne,  librarian  of  the  Legislature  of  Quebec, 
and  formerly  professor  of  archeology  of  Laval 
University,  Dr.  Dionne  was  the  author  of  a 
number  of  important  biographical  and  histor- 
ical works,  and  in  1907  served  as  general  sec- 
retary of  the  fifteenth  International  Congress 
of  Americanists,  which  was  held  at  Quebec 

The  Southern  Society  for  Philosophy  and 
Psychology  held  its  twelfth  annual  meeting  on 
April  12   and  13,   1917,   at  Eandolph-Macon 
Woman's   College,   Lynchburg,   Va.     It  was 
voted  to  extend  the  scox>e  of  the  society  so  as 
to  include  "experimental  education,"  and  to 
hold  the  next  meeting  at  Peabody  College  for 
Teachers,    Nashville,    Tenn.      The    following 
officers  were  elected :  President,  Professor  E.  K. 
Strong,  Jr.,  Peabody  College,  Nashville;  Vice- 
president,  Dr.  T.  V.  Moore,  Catholic  Univer- 
sity of  America,  Washington,  D.  C,  and  Sec- 
retary-Treasujrer,  Professor  W.  H.  Chase,  Uni- 
versity of  North  Carolina.    The  newly  elected 
members  of  the  council  are:  Dr.  Tom  A.  Wil- 
liams, Washington,  D.   C,  Professor  £.   B. 
Crooks,  Kandolph-Macon,  Lynchburg,  Ya.,  and 
Professor  Knight  Dunlap,  of  Johns  Hopkins 
University. 

At  the  annual  meeting  of  the  American  As- 
sociation of  Immunologists,  held  in  New  York, 
April  6  and  7,  Dr.  John  A  Kolmer,  Philadel- 
phia, was  elected  president;  Dr.  Martin  J.  Syn- 
nott,  Montclair,  N.  J.,  secretary,  and  Dr.  Wil- 
lard  J.  Stone,  Toledo,  Ohio,  treasurer.  The 
new  council  is  composed  of  the  officers  and 
Drs.  Richard  Weil,  Arthur  F.  Coca  and  Wil- 
liam H.  Park,  New  York,  and  Dr.  A.  Parker 


Hitchens,  Glen  Olden,  Pa.    The  next  meeting 
will  be  held  in  Minneapolis  in  April,  1918. 

A  Science  Faculty  Club  has  been  organized 
at  the  University  of  Southern  California,  Los 
Angeles,  Calif.  The  purpoee  of  the  club  is  to 
promote  research  and  cooperation  between  the 
departments  of  science  in  the  university.  A 
meeting  is  held  each  month.  The  officers  are 
Professor  Albert  B.  Ulrey,  president;  Pro- 
fessor Arthur  W.  Nye,  vice-president,  and  Miss 
Catherine  V.  Beers,  secretary. 

The  Oklahoma  State  Bureau  of  Standards, 
which  was  organized  by  act  of  the  legislature 
of  1915  secured  an  appropriation  of  $8,500  with 
which  to  purchase  equipment.  It  is  the  pur- 
pose of  the  bureau  to  secure  primary  and  sec- 
ondary standards  of  weights  and  measures  and 
for  testing  gas,  water  and  electric  meters. 
The  bureau  is  also  planning  the  equipment  of 
a  laboratory  for  the  measuring  and  testing  of 
the  best  values  of  fuels  as  coal  and  x>etroleum 
products.  The  bureau  is  situated  at  the  State 
University  and  with  the  equipment  planned 
will  be  able  to  provide  the  people  of  the  state 
a  place  where  they  may  have  their  weights  and 
meters,  etc.,  calibrated. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  president  of  the  Republic  of  Panama 
has  signed  a  decree  establishing  a  Pan-Amer- 
ican University  in  accordance  with  a  law 
passed  by  the  legislature  on  January  27.  The 
trustees  are  to  consist  of  the  secretary  of  pub- 
lic instruction  of  Panama  and  the  diplomatic 
representatives  of  the  American  republics  or 
their  representatives.  Diplomatic  representa- 
tives of  other  countries  maintaining  chairs  in 
the  university  are  also  to  have  representatives 
on  the  board.  It  is  believed  that  the  \miver- 
sity  may  be  of  international  value  to  the  Amer- 
ican republics,  especially  in  subjects  such  as 
medicine,  law  and  agriculture. 

The  legislature  of  the  state  of  Oklahoma  at 
its  recent  session  made  provision  for  the  fol- 
lowing buildings  for  the  State  University  at 
Norman:  Auditorium,  $150,000;  wing  to  li- 
brary, $76,000;  geology  building,  $100,000; 
hospital  at  Oklahoma  City  in  connection  with 
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the  medical  school,  $200,000.  At  the  same 
time  the  Agricultural  and  Mechanical  Arts 
College  at  Stillwater  was  granted:  Science 
hall,  $100,000;  gymnasium,  $100,000. 

The  residue  of  the  estate  of  James  Buch- 
anan Brady,  which  is  estimated  as  more  than 
four  million  dollars,  is  bequeathed  to  the  New 
York  Hospital  on  West  Sixteenth  Street,  New 
York  City,  to  establish  the  James  Buchanan 
Brady  Foundation  for  a  urological  institute, 
similar  to  that  at  Johns  Hopkins  Hospital  at 
Baltimore,  which  Mr.  Brady  had  endowed 
during  his  life  with  $200,000.  An  additional 
$300,000  is  left  in  trust  to  the  Johns  Hopkins 
Hospital  for  the  maintenance  of  the  institute. 

The  Harvard  Medical  School  will  provide 
instruction  for  the  senior  class  during  the 
summer,  with  two  weeks  holiday.  It  is  optional 
with  students  whether  they  will  begin  their 
fourth  year's  work  on  June  4  or  September  24. 

Owing  to  the  national  emergency,  the  Cor- 
nell University  Medical  Collie  announces 
that  it  will  continue  instruction  for  members 
of  its  senior  class  throughout  the  summer  so 
that  they  may  be  graduated  with  the  degree  of 
M.D.  on  or  about  January  1,  1917. 

Professor  C.  R.  Richards,  professor  of 
mechanical  engineering  and  head  of  the  de- 
partment since  1911,  has  been  appointed  dean 
of  the  College  of  Engineering  and  director  of 
the  Engineering  Experiment  Station  of  the 
University  of  Illinois  to  succeed  Dr.  W.  F. 
M.  Ooss  who  has  resigned  to  become  president 
of  the  Railway  Car  Manufacturers'  Associa- 
tion of  New  York. 

Dr.  Chas.  Brookover,  of  the  University  of 
Kansas,  has  been  elected  professor  of  anatomy 
and  director  of  the  department  at  the  Univer- 
sity of  Louisville. 


DISCUSSION  AND  CORRESPONDENCE 

A   VIABLE   TBN-YBAR-OLD    CULTURE    OP 
BACILLUS   PARATYPHOSUS   BETA 

As  the  usual  te3ct-books,  manuals  and  cur- 
rent literature  make  but  little  or  no  mention 
of  the  length  of  life  of  individual  bacteria 
the  following  record  may  not  be  without 
interest 


In  1909,  when  I  b^an  teaching  bacteriol- 
ogy at  Howard  University,  among  the  stodc 
cultures  of  organisms  in  the  laboratory  was 
one  labeled  "  Paratyphoid  Schottmiiller  1-14- 
06."  It  was  a  deep  agar  stab  made  in  a  nar- 
row test  tube  and  the  tube  instead  of  being 
closed  in  the  usual  manner  by  a  cotton  plug 
had  been  sealed  off  in  the  flame.  Hermetically 
sealed,  the  agar  culture  had  hem  prevented 
from  drying.  The  culture  had  been  prepared 
three  years  previously  by  Dr.  W.  W.  Alleger. 

On  January  17,  1916,  ten  years  and  three 
days  after  the  culture  had  been  made,  the 
tube  was  broken  open  and  the  organisms 
transferred  to  Bussell  double  sugar.  The  char- 
acteristic red  color  and  gas  did  not  appear  in 
the  butt  of  the  tube  on  the  first  transfer. 
Transfers  were  then  made  from  this  tube  to 
other  double  sugar  tubes  at  irregular  intervals 
during  a  couple  of  months.  At  about  the  fifth 
transfer  the  organism  showed  its  character- 
istic reaction  on  the  double  sugar.  Its  fer- 
mentation of  separate  sugars  was  tried,  as 
well  as  other  cultural  tests,  and  the  agglutina- 
tion test  with  paratyphoid  beta  immune  serum 
was  done.  All  these  indicated  that  the  organ- 
ism was  Bacillus  paratyphosua  beta. 

During  the  ten  years  it  had  always  been 
kept  in  a  closet  away  from  the  light,  along 
with  the  other  stock  cultures.  The  tempera- 
ture in  closet  varied  during  the  first  five  years 
from  as  high  as  82^  0.  in  summer  to  nearly  as 
low  as  0^  0.  in  winter.  During  the  last  five 
years  the  temperature  was  never  lower  than 
16**  0. 

M.  W.  Lyow,  Jb. 

GbOBGX  WASmKOTON  UNivsasiTY 

A   METHOD   POR   KILLING  TURTLES 

Ejllikq  turtles  for  class  purposes  is  more 
or  less  of  a  task  depending  upon  the  equip- 
ment at  hand.  Even  though  a  closed  tank  is 
available  for  administering  gas,  thirty  min- 
utes to  an  hour  is  required  for  anesthetiz- 
ing these  reptiles  and  then  they  may  revive 
during  dissection.  Another  expedient  some- 
times resorted  to  is  to  place  the  specimens  in 
boiling  water  for  a  few  minutes.  This  has 
its  objections.     I  have  observed  attempts  to 
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give  an  anesthetic  or  a  poison  by  way  of  the 
mouth  which  is  almost  impossible.  However, 
substances  can  foe  introduced  into  the  alimen- 
tary tract  through  the  anus  and  the  desired 
results  obtained. 

Such  is  the  method  used  in  this  laboratory. 
Chloroform  is  injected  into  the  cloaca  and  a 
string  tied  in  front  of  the  anus  to  prevent  the 
ejection  of  the  liquid.  Fiye  c.c.  of  chloroform 
thus  given  will  anesthetize  an  eight-inch 
turtle  sufficiently  for  dissection  in  thirty  to 
forty-five  minutes. 

The  value  of  this  method  is  threefold.  First, 
a  string  and  a  pipette  constitute  the  necessary 
equipment;  second,  the  ease  with  which  the 
anesthetic  can  be  given  is  evident;  and  third, 
there  is  no  danger  of  the  specimens  coming 
out  from  under  the  chloroform. 

Nbwton  Milleb 

Ukivxbsitt  ot  Utah 


SCIENTIFIC  BOOKS 

Combinatory  Analysis.    By  Major  Perot  A. 

MagMahon.     Cambridge  University  Press. 

1916,  Vol.  1,  xix  +  300  pp.,  and  1916,  Vol.  2, 

ix  +  340  pp. 

One  of  the  four  grand  divisions  of  what 
may  be  called  properly  static  mathematics  is 
the  theory  of  configurations.  It  includes  the 
construction  out  of  given  elements  of  com- 
pound forms  under  certain  given  conditions 
or  restrictions;  together  with  the  characters 
I>ossessed  by  such  constructions  when  they  are 
varied  under  given  laws,  such  as,  for  instance, 
the  character  of  transitivity,  or  that  of  primi- 
tivity;  and  the  laws  of  dependence  of  such 
constructions  upon  each  other;  as  well  as 
finally  the  invention  of  new  or  ideal  elements 
of  mathematics  that  enable  the  solution  of 
problems  of  construction  to  be  effected.  These 
constructions  vary  from  the  mere  permutation 
of  a  linear  series  of  elements  up  to  the  com- 
plicated trees  of  chemical  combinations 
studied  by  Cayley,  and  in  general  to  all  sorts 
of  problems  in  what  has  been  happily  denomi- 
nated tactics  by  Cayley,  or  syntactics  by 
Coumot.  We  find  in  its  field  the  construction 
of  magic  squares,  of  Latin  squares,  of  Latin- 
Greek  squares,  of  triangles,  stars,  polygons. 


chess  problems,  routes  over  net  works,  prob- 
lems of  topography,  and  without  much  stretch 
of  imagination  we  might  now  include  the  dis- 
position of  the  elements  of  war.  The  field  is 
obviously  large  in  extent,  and  in  a  wide  variety 
of  aspects  fascinating.  From  certain  points  of 
view  one  might  be  tempted  to  conclude  that 
we  could  include  in  it  all  mathematics,  for  the 
definition  given  by  C.  S.  Peirce  made  mathe- 
matics the  science  of  ideal  constructions  and 
their  applicability  to  the  world  as  it  is. 

The  study  of  configurations  usually  begins 
with  combinatory  analysis.  By  this  is  usually 
meant  the  study  of  the  arrangements  along  a 
line  of  a  collection  of  objects,  either  as  indi- 
viduals or  in  groups;  arrangements  at  the 
nodes  of  a  lattice;  combinations  of  arrange- 
ments. Such  problems  arise  not  only  as  mat- 
ters of  tactic,  curious  problems  or  puzzles,  but 
in  the  determination  of  the  number  of  such 
arrangements  needed  in  solving  problems  in 
the  theory  of  probabilities. 

The  treatise  of  Professor  MacMahon  under- 
takes to  present  some  very  general  methods 
of  handling  such  studies.  These  methods  con- 
sist for  a  large  part  in  the  construction  of 
enimierating  generating  functions,  and  in- 
volve considerable  study  of  symmetric  func- 
tions and  certain  differentiating  operators.  In 
the  course  of  this  study  he  arrives  at  some 
very  elegant  theorems.  These  methods  not 
only  enumerate  the  possible  forma,  but  in  many 
cases  afford  methods  of  actual  construction 
of  the  entire  list  of  such  possible  forms.  Th^ 
are  very  powerful  and  have  enabled  the  author 
to  solve  problems  that  were  considered  for  a 
long  time  to  be  beyond  the  reach  of  mathe- 
matical analysis.  His  success  and  presenta- 
tion in  complete  form  may  induce  others  to 
study  this  important  branch  of  mathematics. 

There  are  eleven  sections,  and  the  topics 
under  consideration  will  give  some  idea  of 
the  character  of  the  treatise.  Section  one  con- 
siders ordinary  symmetric  functions  and  their 
connection  with  the  theory  of  distribution  of 
objects  into  parcels.  The  operators  which  are 
useful  for  these  purposes  are  developed,  and 
their  algebra  considered,  turning  out  to  be 
quite  analogous  to  the  algebra  of  symmetric 
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functions.  A  distinction  is  drawn  between 
the  parcel  of  objects,  in  which  the  order  of 
arrangement  in  the  parcel  is  inunaterial,  and 
the  group  of  objects,  in  which  the  order  of 
arrangement  in  the  group  is  material.  For 
instance  if  we  sort  3  a's  2  jS's,  1  y,  1  8  into 
seven  boxes  of  which  four  boxes  are  exactly 
alike,  and  three  boxes  alike  but  different  ^m 
the  first  four,  we  find  that  we  have  a  problem 
of  distribution  of  objects  of  type  (321*)  into 
parcels  of  type  (43),  which  can  be  done  in  11 
ways.  This  number  11  may  be  found  by  a  dis- 
tribution function,  derived  from  the  theory  of 
symmetric  functions.  This  fimction  gives,  for 
instance,  for  the  various  tyi)es  of  4  objects  dis- 
tributed into  parcels  of  type  (2)  these  results : 
for  type  (4),  2  ways,  for  type  (31)  8  ways, 
for  type  (22)  4  ways,  for  type  (211)  5  ways, 
for  type  (1111)  7  ways.  If,  however,  the  dis- 
tribution is  into  groups  rather  than  into  par- 
cels, we  have  for  type  (4)  2  ways,  for  type 
(31)  6  ways,  for  type  (22)  10  ways,  for  type 
(211)  18  ways,  and  for  type  (1111)  36  ways. 
The  determination  by  the  function  consists 
in  finding  the  coefficients  in  formulsB  that 
arise  from  the  theory  of  symmetric  functions. 
These  coefficients  may  be  found  directly  for 
the  individual  terms  by  using  the  operators 
referred  to. 

Section  two  considers  the  theory  of  separa- 
tions, a  separation  being  a  distribution  of  the 
nimibers  constituting  a  partition  of  some 
integer  into  i>arcels,  or  groups.  Extensive 
generalizations  are  possible  from  the  formulffi 
and  the  operators  produced.  The  application 
to  sets  of  objects  of  given  tyi>es  and  their  dis- 
tributions resolves  more  complicated  problems 
than  those  given  before.  For  instance,  with 
a  set  of  four  threefold  objects,  aflfl^  a^^A* 
'bj>fi^  cfi^c^  can  be  formed  38  cases  of  distri- 
bution into  the  types  (211),  (22),  (211), 
namely  the  objects  afifi^c^y  a^afifi,,  o^dfitC^ 
and  the  different  permutations  of  these  ar- 
rangements. 

Section  three  deals  with  permutations,  par- 
ticularly with  points  useful  in  the  general 
theory  of  combinations  and  distributions.  A 
certain  master  theorem  is  deduced  which  has 
great  resolving  power.    In  particular  it  solves 


the  problem  of  ascertaining  the  number  of  per- 
mutations in  which  every  letter  occupies  a 
new  place,  and  in  expressing  sums  of  powers 
of  binomial  coefficients.  The  notion  of  lattice 
I>ermutation  is  introduced,  by  which  is  meant 
that  if  any  permutation  be  made  of  a  a% 
h  p%  c  y's,  etc.,  to  be  a  lattice  permuta- 
tion it  must  be  such  that  reading  it  from  left 
to  right,  at  no  i)oint  of  it  will  the  number  of 
a's  so  far  written  be  less  than  the  number  of 
p%  nor  number  of  fi^s  less  than  the  number 
of  y's,  etc.  For  instance,  for  2  a's  and  2  ffs 
the  lattice  permutations  are  aafip,  and  aPaS* 
The  permutation  afifia  is  not  a  lattice  permu- 
tation because  when  we  arrive  at  the  third 
letter,  we  shall  have  2  p's  and  only  1  a-  These 
are  called  lattice  permutations  because  they 
serve  to  handle  arrangements  of  integers  at 
the  nodes  of  a  rectangular  lattice  in  a  plane, 
or  in  space. 

Section  four  considers  compositions  of  in- 
tegers, by  which  is  meant  the  permutations 
of  the  partitions  of  the  integer.  In  connection 
with  these  some  new  synmietric  functions  are 
introduced.  An  application  to  Newcomb's 
problem  is  made.  It  is  this:  given  p  cards 
marked  1,  q  marked  2,  r  marked  3,  etc.,  which 
are  shuffled  and  dealt  in  such  wise,  that  as 
long  as  a  card  is  not  of  lower  number  than  the 
preceding  it  is  placed  ui)on  the  preceding,  but 
if  lower  it  must  start  a  new  pile;  what  is  the 
probability  that  there  are  at  most  m  piles 
when  all  have  been  dealt! 

Section  five  introduces  the  notion  of  perfect 
partition,  that  is  partitions  such  that  each 
contains  only  one  partition  of  each  lower  num- 
ber. For  instance,  for  7,  a  perfect  partition  is 
(4111),  since  we  have  only  one  partition  of 
1,  2,  3,  4,  5,  6.  These  are  then  applied  to  dis- 
tributions upon  a  chess  board.  A  connection 
is  thus  arrived  at  between  magic  squares  and 
the  general  theory.  The  enumeration  of  Latin 
squares  is  effected  by  generating  functions, 
thus  solving  a  long-standing  problem.  For 
instance,  the  number  of  reduced  Latin  squares 
of  order  1,  is  1,  of  order  2,  is  1,  of  order  3, 
is  1,  of  order  4,  is  4,  and  of  order  5,  is  52. 

Section  six  enmnerates  the  partitions  of 
multipartite  numbers.     A  multipartite  num- 
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ber  is  one  that  would  be  called  in  general 
algebra  a  multiplex,  as  (5,  3)  or  (3,  6,  2,  7). 

Several  tables  of  homogeneous  functions, 
distribution  functions,  and  enimierations  close 
the  £rst  volume. 

Section  seven  is  devoted  to  the  algebraic 
side  of  the  partition  of  numbers,  giving  in 
some  detail  the  present  state  of  the  theory, 
but  omitting  the  purely  arithmetic  side. 
There  are  given  here  further  developments 
connected  with  symmetric  functions. 

Section  eight  considers  the  theory  of  parti- 
tions as  based  upon  Diophantine  inequalities, 
generalizing  the  whole  treatment.  A  chapter 
is  devoted  to  the  further  study  by  this  means 
of  magic  squares,  the  object  being  their  enu- 
meration rather  than  construction. 

Sections  nine  and  ten  study  partitions  in 
two  dimensions,  including  a  complete  solu- 
tion of  another  long-standing  problem.  The 
problem  of  three-dimensional  partitions  relat- 
ing to  a  cubic  lattice  is  also  attacked. 

Section  eleven  relates  to  symmetric  func- 
tions of  several  systems  of  quantities  with 
applications  to  distribution  functions. 

The  second  volume  closes  with  tables  of 
symmetric  functions  of  two  systems,  and 
enumeration  of  solid  graphs. 

If  one  were  to  undertake  to  characterize  the 
treatise  of  Professor  MacMahon  briefly  he 
would  probably  best  state  its  field  by  saying 
that  it  is  a  development  of  the  algebra  of 
symmetric  functions  with  applicatin  to  vari- 
ous generating  expressions  whose  coefficients 
find  use  in  enumeration  problems  of  distribu- 
tion. Professor  MacMahon  has  occupied  him- 
self with  the  development  of  this  theory  for 
some  years  and  the  treatise  is  a  systematic 
presentation  of  his  results.  No  brief  accoimt 
can  be  given  of  the  very  skilful  methods  em- 
ployed. It  shows  amply  that  alongside  of  the 
alternating  functions  so  long  studied  in  deter- 
minant forms,  the  symmetric  functions  are 
equally  important  and  have  their  field  of 
application.  It  exemplifies  how  different 
branches  of  mathematics  can  be  correlated  so 
as  to  be  useful  in  reducing  problems.  It  also 
draws  strongly  attention  to  the  fact  that  there 
still  remains  in  the  field  of  algebraic  form 


plenty  of  opportunity  for  the  interested  stu- 
dent to  do  research  work  of  high  order.  In- 
deed it  would  seem  that  courses  on  symmetric 
functions  at  least  should  be  offered  alongside 
of  other  courses  in  algebra,  such  as  theory 
of  equations,  determinants,  groups,  and  the 
like.  The  whole  theory  of  the  construction  of 
algebraic  forms  for  certain  specific  purposes 
has  been  enriched  here  with  a  valuable  con- 
tribution. 

Jahes  Btrnib  Shaw 


SPECIAL  ARTICLES 

INHERITANCE   OP  OIL   IN   COTTON 

The  table  of  oil  percentages  given  below 
suggests  the  possibility  of  producing  divergent 
strains  or  biotypes  from  a  "variety"  of  cot- 
ton, the  one  having  seeds  relatively  high  in  oil 
content,  the  other  relatively  low  in  oil  content. 

The  top  line  of  figures  gives  the  analysis 
(ether  extract)  of  the  seed  from  several  mother 
plants,  followed  in  column  by  the  analysis  of 
the  seed  of  three  of  their  progeny  plants, 
respectively. 


Progeny, 


1 


Parent 


17.38 


18.21 
18.67 
19.13 


20JM 


22.00 
20.82 
21.06 


16.68 


17.16 

18.40 
17.86 


18.07 


22.10 
21.17 
21.36 


16.70 


17.76 
17.86 
17.52 


18.02 


16.87 


19.37il8.47 
19.46il8.92 
19.1918.40 


The  three  "  high  "  parents  have  an  average 
of  19.51  -per  cent  oil,  and  their  nine  progeny 
plants  an  average  of  20.72  per  cent.  oil. 

The  four  "  low  "  parents  have  an  average  of 
16.89  per  cent,  oil,  and  their  twelve  progeny 
plants  an  average  of  18.20  per  cent.  oil. 

The  maximum  difference  between  parents  is 
4.06  per  cent,  oil,  and  the  maximum  difference 
between  plants  of  the  progeny  generation  is 
4.94  per  cent.  oil. 

A  seasonal  variation  raising  the  oil  content 
of  all  plants  in  the  progeny  year  is  noted. 

A  later  report  will  give  the  correlation  be- 
tween oil  content  of  the  seed  and  other  char- 
acters. 

E.  P.  Humbert 
Agricultural  Expsaiif  bnt  Station, 
College  Station,  Texas 
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THE  ADVANCEMENT  OP 

SCIENCE- 

SECTION  D— MECHANICAL  SCIENCE  AND 
ENGINEERING.     II 

Becent  Developments  in  Details  of  Construction  of 

Brick  Pavements  on  Green  Concrete  Foundation 

and  Sand-Cement  Super  foundation:  William  0. 

Pkbkins. 

Diseosaion  of  new  methoda  of  eonstmeting  brick 
paToments.  Two  methods  of  construction:  (1) 
The  laying  of  the  brick  directly  on  the  green  con- 
crete, commonly  called  "the  monolithic  construc- 
tion." (2)  The  laying  of  the  brick  on  a  super, 
foundation  of  cement-sand  commonly  called  "the 
semi-monolithic  construction. ' ' 

Advent  of  a  brick  3  inches  in  depth  due  to  the 
new  methods  of  construction  and  discussion  of  the 
advantages  of  a  3-inch  brick. 

Discussion  of  the  details  of  construction  of  the 
monolithic  type. 

Discussion  of  the  details  of  construction  of  the 
semi-monolithic  type. 

(Slides  will  be  used  showing  the  different  steps 
of  construction.) 

The  Causes  of  Cracks  in  Cement-Concrete  Pave- 
ments: A.  T.  GOLLDBEOK. 

This  paper  gives  data  on  the  relative  effect  of 
moisture  and  temperature  in  causing  cracking  of 
concrete  pavements.  The  ^results  of  laboratory 
tests  on  the  effect  of  moisture  on  concrete  are 
given  as  well  as  the  results  of  field  measurements 
on  concrete  roads.  Likewise  some  results  of  fric- 
tion tests  of  concrete  slabs  on  various  sub-bases 
are  presented  and  applied  in  analyzing  the  effect 
of  expansion  and  contraction  in  causing  cracks. 
Finally,  the  effect  of  lack  of  uniform  support  by 
the  sub-base  in  causing  longitudinal  cracks  is 
pointed  out. 

A  Condition  Survey  of  Concrete  Beads  in  the  United 
States:  A.  N.  Johnson. 

The  Necessity  for  Adequate  Methods  of  Water- 
proofing in  Boad  Construction :  B.  A.  Metxb  and 

0.  J.  Morrison. 

A  wheel  and  a  road  may  be  considered  as  two 
elements  of  a  machine  and  the  ideal  requisites  for 
each  determined  to  be: 

1.  Perfectly  hard  and  perfectly  round  wheel. 

2.  Perfectly  hard  and  level  road. 

The  ideal  road  can  not  be  maintained,  but  can 
be  approached  by  constructing  a  moderately  hard 
road  which  resists  wear  and  disintegration. 

In  order  to  fulfil  their  requirements  roads  must 
be  water-proof  so  as  to  protect  them  from  the  flow- 


ing, undermining  and  penetration  of  water.  Prin- 
ciples of  waterproofing  are  simple,  but  are  ne- 
glected.   Illustrated  by  drawings  and  pictures. 

Beads  are  constructed  under  five  general  con- 
ditions : 

1.  On  level  ground. 

2.  On  inclined  ground. 

3.  In  cuts. 

4.  On  embankments. 

5.  On  side  of  slopes. 

Each  condition  requires  a  different  method  of 
waterproofing,  and  waterproofing  is  dependent 
upon: 

1.  Location  of  drains. 

2.  Construction  of  road. 

3.  Treatment  of  surface. 
Comparative  costs  of  construction  and  mainte- 
nance show  that  at  the  end  of  five  years  the  total 
cost  of  a  non-waterproof  road  and  that  of  a  semi- 
water-proof  road  are  about  equal,  but  that  the 
former  is  practically  useless  while  the  latter  shows 
little  deterioration. 

Similar  comparisons  for  waterproof  roads  are  not 
yet  available. 

Columbia  Biver  Highway:  GxoRas  C.  Warbxn. 

The  fourth  session  was  held  in  the  morning,  Fri- 
day, December  29,  in  the  engineering  building,  Co- 
limibia  University,  Vice-president,  Dr.  Henry  K. 
Howe  in  the  chair,  with  an  attendance  of  about  i5. 

The  program  of  the  session,  which  was  devoted 
to  general  engineering,  was  as  follows: 
Modem  Methods  of  Precise  Leveling  in  the  Coast 

and  Geodetic  Survey:  William  Bowis. 

Development  of  the  Systematic  Hydrographic  Sur- 
vey: N.  H.  HscK. 

Difference  in  popular  and  scientific  attitude 
toward  the  two  branches  of  the  Coast  and  Geodetic 
Survey  work. 

Lack  of  appreciation  of  hydrographic  problems 
with  reasons.  Conservatism  of  sea  reacts  on  sur- 
vey methods.    Instances. 

Numerous  sources  of  possible  error  to  be  dimi- 
nated.  Pressure  of  commercial  needs  interferes 
with  experimental  work. 

Closer  attention  to  care  in  location.  Elimina- 
tion of  errors  due  to  currents  in  certain  offshore 
areas.  Startling  results  of  a  simple  change.  Im- 
provements in  depth  measurements.  Possible 
errors  in  a  long-established  method. 

Failure  of  vertical  method  of  developing  all  bot- 
tom contours  introduced  need  for  wire  drag 
method.  Mathematical  definition.  Aims  and 
classification. 


Afbil  27, 1917] 


SCIENCE 


413 


Fraetifle  in  deep  water  work.  Outline  of  nature 
of  problems  in  close  to  bottom  wire  drag  surreys. 
Surf aee  observation  insufficient.  Analysis  of  ac- 
tion of  wire  in  striking  an  obstruction  with  ob- 
served phenomena.  Geological  phase.  Experi- 
ments and  conclusions. 

Estimate  of  value  of  method  and  results.  Im- 
provements in  apparatus  and  instruments.  Stand- 
ardization of  measurements.  Befinite  recognition 
of  need  for  experiment  and  research  in  all  branches 
will  lead  to  continuous  improvement  in  results. 

The  Engineer  and  the  Newspaper:  Henby  A.  Wisx 

Wood. 

Herein  Mr.  Wood  first  recounts  the  origin  of  the 
practise  of  engineering  science  as  a  civilian  occu- 
pation. He  then  describes  the  slow  development  in 
printing  during  the  first  eighteen  centuries,  com- 
mencing with  the  manufacture  of  paper,  and  re- 
late8  to  the  improvements  as  they  took  place  up  to 
the  nineteenth  century,  when  the  engineer  took  the 
art  in  hand,  transforming  it  from  a  hand-worked 
to  an  automatic  basis.  Mr.  Wood  then  dwells  on 
the  more  extensive  improvements  made  in  printing 
.during  the  nineteenth  century,  particularly  in  the 
printing  press. 

Having  brought  the  press  to  its  present  state  of 
perfection,  he  enumerates  the  other  improvements 
in  printing.  In  connection  with  the  composing 
room  he  expounds  the  revolutionary  advantages  of 
the  linotype,  and  in  disclosing  the  improvements 
made  in  the  stereotyping  room  he  explains  the 
processes  which  transformed  it  from  a  hand-worked 
into  an  automatically-operated  department — ^the 
antoplate,  introduced  early  in  the  twentieth  cen- 
tury, being  the  principal  factor. 

Mr.  Wood  then  passes  on  to  the  newspaper's 
latest  achievement,  the  stereotyper 's  dry  matrix, 
vnth  which  the  history  of  printing  ends.  And  he 
doses  with  a  prophecy  that  the  next  step  forward 
in  printing  will  be  taken  in  the  printing-press  de- 
partment. 

Ifidependeni  Laboratories  in  the  Engineering  In- 
dustries: Glatton  H.  Shabp. 
The  university  is  the  proper  place  for  pure  sci- 
entifie  work;  that  is,  work  done  without  any  com- 
mercial motive.  The  large  manufacturing  organi- 
sations have  recognized  the  importance  of  indus- 
trial laboratory  work  and  many  of  them  have  or- 
ganized extensive  laboratories  for  their  own  pur- 
poses. The  small  manufacturer,  being  unable  to  es- 
tablish an  efficient  laboratory  of  his  own,  may  take 
his  work  either  to  a  technical  school  or  to  an  inde- 
pendent industrial  laboratory.  The  technical 
school  is,  however,  unsuited  for  many  classes  of  in- 


dustrial work  through  limitations  of  equipment 
and  because,  being  organized  for  purposes  of  edu- 
cation, industrial  work  does  not  fit  properly  into 
its  scope.  The  best  solution  of  the  laboratory 
problem  of  the  small  manufacturer  is  recourse  to 
independent  laboratories,  adequately  manned  and 
equipped  and  supported  by  the  work  which  they 
do.  Such  labora/tories  may  offer  facilities  quite 
comparable  with  those  of  the  laboratories  of  the 
great  corporations  and  should,  if  adequately  sup- 
ported, prove  an  important  factor  in  industrial 
progress. 

A  Study  of  the  Belation  between  Tension  and  Mag- 
netic Permeability:  Jamxs  T.  Bood. 

Magnetic  curves  are  commonly  assumed  to  hold 
irrespective  of  conditions  under  which  material  is 
to  be  used.    Is  this  correct? 

Does  tension  effect  permeability  of  magnetic  ma- 
terials! 

Does  this  change  with  material? 

What  is  the  magnitude  of  this  change? 

Tests  on  cast  iron  showed  permeability  unaf- 
fected by  tension. 

Tests  on  wrought  iron  showed  permeability  con- 
siderably affected  by  tension.  To  top  of  knee  of 
B-H  curve,  tension  below  a  certain  amount  in- 
creased permeability,  greater  tensions  decreased 
permeability.  Above  knee,  all  tensions  up  to 
elastic  limit  decreased  permeability.  Higher  the 
stress,  the  greater  the  percentage  decrease;  higher 
the  degree  of  saturation,  the  less  the  percentage 
decrease. 

Tests  on  steel  showed  permeability  to  be  af- 
fected in  the  same  manner  as  wrought  iron. 

With  these  materials  the  increase  and  decrease 
in  permeability  may  be  as  high  as  20  per  cent. 

Effect  seems  to  increase  as  elasticity  of  material 
decreases,  but  cast  iron  is  an  exception. 

The  presence  of  carbon  may  be  a  determining 
factor. 

Notes  on  the  Theory  of  the  Air  Core  Auto-trans- 

former:  Walter  L.  Upson. 

The  theory  of  the  auto-transformer,  especially 
the  non-ferric  type,  is  worked  out  by  the  method  of 
complex  quantities.  It  is  pointed  out  that  the  re- 
sistances and  leakage  reactances  of  air-core  trans- 
formers being  constant  and  the  magnetizing  cur- 
rent being  directly  proportional  to  the  impressed 
voltage,  the  characteristic  performance  is  entirely 
dependent  on  the  voltage  and  when  known  for  one 
value  of  voltage  may  be  immediately  found  for  any 
other  voltage. 

A  brief  discussion  of  the  peculiar  characteris- 
tics of  this  apparatus  is  indicated  by  theory  is 
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given,  and  an  example  is  worked  out  from  as- 
sumed constants. 

The  paper  is  of  a  preliminary  character,  in- 
tended to  open  up  the  general  problem  and  suggest 
what  may  be  expected  by  a  more  exhaustive  study 
from  the  experimental  standpoint. 

Medical  Engineering:  P.  A.  Maionen. 

Medical  engineering  is  defined  as  medicine 
viewed  from  the  angle  of  engineering. 

The  author  refers  to  the  great  interest  mani- 
fested in  our  days  in  sanitary  science  (preventive 
medicine)  and  in  medical  subjects  generally. 

He  defines  engineering  and  points  out  the  neces- 
sity for  the  engineer  to  be  ingenious. 

The  various  divisions  of  therapeutics — ^natural, 
applied,  empirical  and  rational — are  referred  to. 

Serum  therapeutics  is  criticized. 

The  excessive  fear  of  microbes  is  disapproved, 
but  it  must  be  recognized  that  more  than  half  the 
diseases  are  of  bacterial  origin  and  that  we  must 
declare  war  against  the  bacteria,  and  carry  it  on 
with  appropriate  weapons  on  the  surfaces  without 
injuring  the  healthy  tissues. 

The  author  points  out  the  procrastination  of  the 
sick,  and  the  desirability  of  the  state  paying  the 
physicians  in  civil  life,  as  it  already  pays  the  army 
and  navy  surgeons.  The  education  of  the  people 
in  the  rudiments  of  antiseptic  therapeutics  is  also 
recommended. 

The  discovery  of  an  effective,  non-poisonous 
germicide  is  explained,  and  it  is  suggested  that 
antiseptic  surgery,  which  has  been  somewhat  neg- 
lected of  late,  will  return  to  the  front. 

He  gives  the  formula  of  the  new  antiseptic, 
which  is  3f  times  stronger  than  carbolic  acid  and 
may  be  taken  internally  in  the  respiratory  and  ali- 
mentary tracts. 

A  few  words  about  tuberculosis  and  cancer  dose 
the  paper. 

Matliematical  Education  for  Civil  Engineers:  D.  J. 

McAdam. 

The  paper  does  not  undertake  to  discuss  the 
mathematical  curriculum  in  our  engineering  schools 
as  a  whole,  but  points  out  some  defects  in  the 
teaching  of  the  standard  subjects,  algebra,  the 
geometries,  the  trigonometries  and  calculus. 

These  defects  are:  (1)  Wrong  or  defective  state- 
ment and  development  of  the  fundamental  proposi- 
tions such  afl,  for  instance,  in  the  definition  and 
development  of  the  trigonometric  functions  in 
trigonometry,  and  the  proof  of  the  rules  for  dif- 
ferentiation in  calculus.  (2)  Insisting  on  second- 
ary rules  and  f  ormulsB  with  as  much  zeal  as  on  the 
primary  and  fundamental.    For  instance,  the  mul- 


tiplicity of  formula  in  plane  trigonometry,  wludi 
should  be  developed  from  half  a  dozen,  and  in 
spherical  trigonometry,  which  could  be  developed 
from  less  than  half  a  dozezu  (3)  Burdening  the 
student  with  useless  details.  Thus,  in  algebra  he 
is  required  to  commit  the  quotient  having  given 
dividend  and  divisor,  and  he  is  to  remember  four 
rules  for  solving  a  quadratic  trinomial  instead  of 
one. 

The  Effect  of  Such  Teaching. — (1)  The  student 
is  made  to  carry  in  his  mind — ^temporarily — such  a 
mass  of  detail  that  he  proceeds  to  forget  it  all,  in- 
cluding the  fundamentals. 

(2)  The  student  fails  to  get  a  mathematical  edu- 
cation at  all.  He  fails  to  grasp  the  true  mathe- 
matical import  who  does  not  find  in  it  a  means  of 
taking  a  few  fundamental  principles  and  with 
them  working  wonders. 

(3)  Such  study  of  mathematics  defeats  the  aim 
of  even  those  who  would  have  mathematics  studied 
as  a  means  of  discipline.  No  study  can  be  truly 
disciplinary  which  instead  of  awakening  love  and 
enthusiasm,  begets  discouragement  and  disgust. 

The  Remedy. — ^If  teachers  insist  on  following  the 
text-book,  then  the  remedy  is  in  having  prepared 
sets  of  books,  which  would  present  only  funda- 
mental propositions  as  primary,  and  give  these  sec- 
ondary propositions  as  exercises. 

In  the  calculus  it  is  suggested  that  we  have  a 
set  of  small  volumes,  the  first  developing  the  funda- 
mental propositions,  the  other  volumes,  each  after 
unfolding  the  fundamentals,  should  follow  this 
with  problems  wholly  worked  by  the  calculus. 

Apparatus  and  Process  for  the  Treatment  of  West- 
em  Grown  Flax  Straw  for  the  Manufacture  of 
Paper:  Gxobgb  B.  BxmTON. 

StcUe  Engineering  Experiment  Station  and  Govern- 
ment Promotion  of  Industrial  Research:  Phini- 
HAs  V.  Stephens. 

This  paper  discusses  a  system  of  state  industrial 
research  in  state  engineering  experiment  stations 
connected  with  a  well  organized  and  equipped  engi- 
neering school  and  established  under  federal  aid 
and  supervision.  The  stations  to  be  also  supported 
and  directed  by  the  state  for  the  purpose  of  prose- 
cuting research  in  pure  and  applied  science  relating 
to  industrial  development,  transportation,  sanita- 
tion, irrigation,  the  utilization  of  our  natural  re- 
sources and  the  general  problems  of  public  welfare. 
The  system  includes  the  actual  cooperation  of  the 
Department  of  Gonunerce  and  also  that  of  engi- 
neering and  scientific  societies,  manufacturers, 
foundations  and  individuals  interested  in  seientifie 
and  industrial  development. 
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The  plan  proTides  for  the  training  of  engineers 
as  scientists  and  research  experts,  the  use  of  gradu- 
ate students  for  research  and  the  employment  of 
research  experts  as  lecturers  and  instructors  part 
time  in  the  regular  courses  of  engineering  and 
science  in  the  schools  where  the  stations  are  estab- 
lished. There  is  included  a  universal  research  li- 
brary system,  making  easily  available  the  im- 
portant information  resulting  from  the  researches 
in  the  proposed  engineering  experiment  stations. 

The  fifth  session  was  held  in  the  evening  of  Fri- 
day, December  29,  in  the  auditorium  of  the  United 
Engineering  Society  building  at  the  invitation  of 
the  American  Society  of  Civil  Engineers,  the  Amer- 
ican Institute  of  Mining  Engineers,  the  American 
Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  Vice-president 
Dr.  Henry  M.  Howe  presided.  The  attendance  was 
about  325. 

The  program  of  the  session,  which  was  devoted 
to  the  subject  ''Interrelationship  of  Engineering 
and  Pure  Science, ' '  was  as  follows : 

Address  by  Dr.  Henry  M.  Howe,  vice-president. 
Section  D,  A.  A.  A.  S.,  and  past-president,  Ameri- 
can Institute  of  Mining  Engineers. 

Address  by  Dr.  Bion  J.  Arnold,  retiring  vice- 
president.  Section  D,  A.  A.  A.  S.,  and  past-presi- 
dent, American  Institute  of  Electrical  Engineers. 

Address  by  Clemens  Herschel,  president,  Ameri- 
can Society  of  Civil  Engineers. 

Address  by  Dr.  Ira  N.  Hollis,  president,  Wor- 
cester Polytechnic  Institute,  and  president,  Ameri- 
can Society  of  Mechanical  Engineers. 

The  session  was  followed  by  a  reception,  dance 
and  collation  tendered  by  the  American  Society  of 
Civil  Engineers,  the  American  Institute  of  Mining 
Engineers,  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Electrical 
Engineers  to  the  American  Association  for  the  Ad- 
vancement of  Science. 

Abthub  H.  Blanchabd, 

Secretary 


MINUTES  OF  THE  COUNCIL 

The  council  met  in  the  U.  S.  National  Mu- 
seum, Washington,  D.  C,  on  Tuesday,  April 
17,  1917,  at  4:45  p.m.,  Mr.  Humphreys,  vice- 
president,  in  the  chair.  The  following  mem- 
bers were  present:  Messrs.  Van  Hise,  Picker- 
ing, Nichols,  Cattell,  Fairchild,  W.  A.  Noyes, 
Merritt,  Kober,  Humphreys  and  Howard. 

The  committee  on  policy  submitted  a  re- 
port through  its  chairman,  Mr.  Nichols,  and. 


on  recommendation,  the  following  actions  were 
taken  by  the  council: 

On  nomination,  Mr.  E.  L.  Thomdike,  of 
Columbia  University,  was  elected  vice-presi- 
dent and  chairman  of  Section  H,  in  place  of 
Mr.  E.  B.  Titchener,  declined.  On  nomina- 
tion, Mr.  E.  K.  Strong,  of  Nashville,  was 
elected  as  secretary  of  Section  H  for  the  un- 
expired term  of  one  year,  vice  Mr.  MacCurdy, 
resigned. 

On  motion,  the  following  societies  were  ad- 
mitted to  affiliation  with  the  American  Asso- 
ciotion  for  the  Advancement  of  Science  with 
privilege  of  the  waiving  of  the  entrance  fee 
to  such  of  their  members  as  may  join  the 
American  Association  for  the  Advancement  of 
Science  during  the  current  year : 
Society  of  College  Teachers  of  Education, 
National  Society  for  the  Study  of  Education. 

On  motion,  the  general  secretary  was  in- 
structed to  inform  the  officers  of  the  National 
Education  Association  that  the  American 
Association  for  the  Advancement  of  Science 
would  welcome  the  National  Education  Asso- 
ciation as  an  affiliated  society.  It  was  moved 
to  amend  the  original  recommendation  of  the 
committee  on  policy  to  include  also  the  Amer- 
ican Association  of  University  Professors  in 
the  above  action. 

On  motion,  it  was  resolved  that  the  general 
secretary  be  authorized  to  prepare  and  pub- 
lish, with  the  assistance  of  the  i>ermanent 
secretary,  a  membership  list  of  the  American 
Association  for  the  Advancement  of  Science 
provided  it  oould  be  done  without  exx)ense  to 
the  association. 

An  informal  report  was  made  by  Mr.  Nichols 
to  the  effect  that  the  proposed  alterations  to 
the  constitution  and  the  formulation  of  by- 
laws were  in  definite  shape  and  would  be 
ready  for  presentation  at  an  early  date.  It 
was,  on  motion,  resolved  that,  upon  the  com- 
pletion of  the  committee's  work,  the  results 
be  published  in  Science  with  such  memoranda 
as  may  be  desirable,  this  publication  to  be  at 
least  one  month  prior  to  the  Pittsburgh  meet- 
ing. On  separate  motion,  it  was  resolved  that 
the  publication  carry  with  it  an  invitation  for 
comment  from  members. 
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The  permanent  secretary  read  a  tabulated 
list  covering  the  accessions  of  new  members 
dnring  the  past  year  under  the  Columbus  reso- 
lution waiving  the  entrance  fee  to  members  of 
affiliated  societies. 

The  permanent  secretary  presented  his  finan- 
cial report  for  the  fiscal  year,  November  1, 
1915,  to  October  31,  1916,  which,  on  motion, 
was  accepted  and  ordered  printed  in  Sciekoe. 

Through  its  secretary,  the  committee  on 
grants  made  an  informal  report  covering  the 
reconmiendations  of  the  committee  for  the  dis- 
posal of  the  $4,000  currently  available,  with 
the  understanding  that  the  full  report  will  be 
published  in  an  early  issue  of  Science.  Mr. 
Pickering,  chairman  of  the  above  committee, 
stated  that  the  committee  favored  the  expendi- 
ture each  year  of  the  entire  amount  available. 

A  letter  from  the  Pacific  Division  with  re- 
gard to  the  activities  of  that  division  in  con* 
nection  with  matters  of  preparedness  policy  on 
the  Pacific  coast,  was  read  by  the  permanent 
secretary.  On  motion  the  i)ermanent  secre- 
tary was  instructed  to  inform  the  Pacific  Divi- 
sion of  the  appreciation  of  the  council  of  the 
important  work  which  that  division  is  accom- 
plishing. 

At  6:20  P.M.,  the  council  adjourned. 

L.  O.  Howard, 
Permanent  Secretary 


FINANCIAL  REPORT  OF  THE  PERMA- 
NENT SECRETARY 

L.    O.    HOWARD,    PERMANENT   SECRETARY,    IN 
ACCOUNT  WITH  THE  AMERICAN  ASSOCIA- 
TION  FOR  THE  ADVANCEMENT 
OP  SCIENCE 

FROM  NOVKMBEB  1,  1915,  TO  OCTOBER  31,  1916 

Dr. 

To  balance  from  last  account $4,616.04 

To  receipts  from  members: 

Annual  dues,  1916 $30,856.00 

Annual  dues,  1917 170.00 

Annual      dues,      previous 

years 320.00 

Admission  fees 1,255.00 

Associate  membership  fees         12.00 

Life  membership  fees 1,000.00    $33,613.00 

To  other  receipts: 

Sale  of  publications 52.52 

Miscellaneous  receipts,  as 
follows : 


One  (1)  patron  ($50 
previgusly  paid  for 
life  membership  ....       950.00 

Treasurer's  payment 
towards  subseriptionB 
to  801XNOX  for  life 
members,  two  years — 
1914  and  1915  793.89 

Interest  on  deposits,  sale 
of  programs,  postage, 
refund  from  Colum- 
bus  local   committee.       442.47      $2,238.88 

$40,467.92 

Cr. 

By  puhlicaUons: 

Publishers  Scisnge   $21,292.05 

Preliminary  announce- 
ment, circulars,  forms, 
etc 854.87     $22,14«.92 

By  expenses  Columbus  meeting : 

To  secretaries  of  sections, 
general  secretary  and 
secretary  of  council  . . .        666.78 

To  badges,  help  and  gen- 
eral expenses 272.68  939.46 

By  expenses  of  Pacific  Division: 

To  salary  of  assistant  sec- 
retary       1,200.00 

To  allowance  for  of&ce  ex- 
penses          600.00 

To  allowance  for  extension 

of  membership 521.55       $2,321.55 

By  expenses  of  Washington  office: 
To    salary    of   permanent 

secretary 1,500.00 

To    salary    of    assistant 

secretary 1,500.00 

To  extra  help 984.07 

To  postage   1,288.67 

To  office  supplies,  stamp 

affixer,  etc    170.74 

To   expressage,   telephone 

and  telegrams 89.96       $5,533.44 

By  propagandist  work: 

To  clerical  assistance   . . .     1,265.07 

To  postage   1,974.00 

To  stationery  and  print- 
ing       1,693.05       $4,932.12 

By  miscellaneous  disbursements: 
To  treasurer,  transfer  of 

Golbum  bequest 750.00 

To  refund  of  dues 8.00         $758.00 

$36,631.49 

By  balance  to  new  account $3,836.43 

$40,467.92 

The  foregoing  account  has  been  examined  and 
found  correct,  the  expenditures  being  supported  by 
proper  vouchers.    The  balance  of  $3,836.43  is  with 
the  following  Washington,  D.  C,  banks: 
American  National  Bank   of  Washing- 
ton    $1,599J5 

American  Security  &  Trust  Company. . .     2^36.48 

$3,836.43 
Hebbsrt  a.  Gill, 
Washington,  D.  C,  Auditor 

April  16,  1917 
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SOME  OF  THE  SCIENTIFIC  PROBLEMS 
AND  DUTIES  AT  OUR  DOORS ^ 

We  are  here  at  the  second  meeting  of  a 
new  endeavor  on  the  part  of  the  American 
Association  to  foster  an  interest  in  scien- 
tific work  and  in  scientific  research,  and 
it  is  sincerely  hoped  that  we  shall  worthily 
do  for  and  in  this  portion  of  our  country 
what  the  parent  association  has  done  for 
the  country  at  large,  and  what  the  British 
Association  has  so  long  been  doing  for 
Great  Britain.  It  is  for  us  not  only  to 
keep  alive  the  interest  in  the  good  work 
of  the  general  organization,  but  to  widen 
its  scope,  to  extend  its  influence  and  to 
bring  it  to  a  higher  degree  of  usefulness. 

Our  national  association  has  been  a 
power  for  good  in  this  country  from  its 
inception  in  1848,  for  it  has  helped  to 
awaken  and  has  kept  alive  a  widespread 
interest  in  science  throughout  our  country, 
and  it  has  brought  together  and  kept  in 
touch  with  each  other  persons  interested  in 
the  various  branches  of  science. 

Since  1831  the  British  ABSociation  for 
the  Advancement  of  Science  has  been  a 
powerful  and  even  a  remarkable  agency 
in  the  encouragement  of  local  workers  in 
Great  Britain,  and  in  the  quickening  of 
interest  in  every  branch  of  science.  But 
while  the  British  Association  has  of  late 
years  visited  Australia,  Canada  and  South 
Africa,  from  the  outset  most  of  its  activ- 
ities have  been  confined  to  England,  Wales, 
Scotland  and  Ireland,  an  area  (121,112 
sq.  ms.)  smaller  than  that  of  the  state  of 

1  Presidential  addrees  before  the  Paoific  Division 
of  the  American  Association  for  the  Advancement 
of  Science,  at  Stanford  Universitj,  Oalifomia, 
April  5,  1917. 
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California  alone  (158,360  sq.  mfl.),  and 
having  a  population  of  forty-five  millions 
as  compared  with  California's  one  and  a 
half  millions  at  about  the  same  period.  But 
when  we  consider  that  we  are  expected  to 
hatch  out  the  eggs  of  science  over  the  area 
extending  from  the  Bocky  Mountains  to 
the  Philippine  Islands,  and  from  the  polar 
regions  in  northern  Alaska  to  the  torrid 
zone,  we  must  realize  that  we  have  entered 
upon  no  trifling  undertaking. 

These  facts  are  mentioned  in  order  that 
we  may  not  have  false  ideas  of  the  rela- 
tions of  our  population  to  the  area  of  our 
operations — a  factor  in  the  problem  that 
can  not  be  overlooked.  In  a  denser  popu- 
lation where  interest  in  any  one  subject 
has  a  large  following  it  is  comparatively 
easy  to  keep  that  interest  alive  and  active. 
With  our  tfnaller  population  scattered  over 
a  vast  area,  and  that  population  but  in- 
differently  provided  with  educational  facil- 
ities, we  must  expect  to  meet  obstacles  that 
are  inseparable  from  a  country  as  new  as 
this  of  ours,  and  to  find  it  necessary  to 
make  extraordinary  efforts  if  we  would 
look  forward  to  extraordinary  results. 

Many  of  the  people  about  us  here  on  the 
Pacific  coast  are  quite  as  well  prepared  to 
do  scientific  work  as  any  in  the  world,  but 
we  can  not  shut  our  eyes  to  the  fact  that 
the  great  bulk  of  our  population  are  en- 
gaged in  the  work  of  pioneers  whether  they 
live  in  cities,  villages,  on  farms,  in  the 
forests,  or  in  the  mines.  Our  educational 
institutions  are  manned  by  as  able  scholars 
as  can  be  found  anywhere,  but  the  number 
of  such  scholars  is  small,  while  the  library 
and  laboratory  equipments  at  their  service 
are  more  or  less  defective.  We  must  huddle 
together,  as  it  were,  to  keep  warm  and  to 
keep  up  our  courage. 

But  even  if  we  are  still  living  in  the  pio- 
neer days  of  science  on  this  coast,  we  have 
the  rewards  of  pioneers  for  whatever  we 


may  do :  we  live  in  the  open,  we  have  a  cer- 
tain independence  that  is  worth  much  to 
the  student  of  science  in  the  way  of  en- 
couragement of  originality,  while  the  fact 
that  we  are  thrown  on  our  own  resources  in 
many  respects  has  decided  advantages  for 
young  workers,  and  even  for  the  older  ones. 

Our  Duty  to  the  Public. — ^We  may  well 
ask  ourselves  what  duties  devolve  upon  us 
as  live  and  active  members  of  this  lately 
fonned  organization  of  scientific  men  with 
its  center  of  activities  right  here  about  the 
Bay  of  San  Francisco.  My  experience  with 
the  work  of  the  American  Association  and 
with  the  British  Association  cover  a  period 
of  thirty-five  years,  so  that  in  making  a 
few  suggestions  in  regard  to  what  seems  to 
be  the  legitimate  scope  of  our  future  opera- 
tions, I  shall  not  be  drawing  entirely  upon 
my  imagination. 

The  benefits  to  be  derived  from  such  an 
organization  are,  or  should  be,  vastly  more 
than  what  is  to  be  expected  from  the  simple 
conferring  together  of  those  who  are  inter- 
ested in  similar  kinds  of  scientific  work. 

What  of  our  relations  to  the  public?  In 
my  opinion  we  have  no  more  serious  duties 
than  to  have  and  to  cultivate  a  broad  and 
intelligent  interest  in  science  as  it  is  related 
to  society  at  large.  If  we  do  not  have  such 
an  interest  we  fail  in  one  of  our  most  obvi- 
ous opportunities  as  men  of  science  and  as 
public-spirited  citizens. 

Scientific  questions  often  arise  in  the 
discharge  of  the  duties  of  our  public  execu- 
tive oflScers.  Our  presidents,  governors, 
judges,  mayors  and  others  in  public  ofSce 
need  the  services  of  men  of  science,  while 
legislators  who  have  to  legislate  upon  mat- 
ters that  involve  scientific  problems  are 
equally  in  need  of  the  advice  of  competent 
and  unbiased  men.  It  is  clearly  our  duty 
to  place  our  knowledge,  our  training,  and 
our  best  judgment  at  the  service  of  such 
men,  and  thus  at  the  service  of  the  public, 
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and  to  stand  together  in  whatever  is  right 
in  connection  with  matters  relating  to  or 
involving  a  knowledge  of  science. 

'Legislation, — ^In  any  and  every  state  a 
glance  at  a  list  of  the  bills  introduced  in 
the  legislature  can  not  fail  to  impress  us 
with  the  need  and  the  importance  of  a 
knowledge  of  various  branches  of  science 
on  the  part  of  our  legislative  and  executive 
officers.  Legislative  support  for  our  scien- 
tific bureaus  and  for  higher  education  must 
come  from  the  backing  given  them  either 
directly  or  indirectly  by  men  of  science. 
But  when  executive  and  legislative  officers 
are  chosen  as  ours  are  it  would  be  a  mere 
accident  if  they  had  the  special  knowledge 
necessary  to  legislate  about  matters  that 
require  such  knowledge.  Indeed  it  not  in- 
frequently happens  that  our  public  officials 
have  their  judgment  biased  by  hearsay  in- 
formation and  prejudices  that  are  difficult 
to  deal  with. 

Take  as  an  example  the  case  of  legisla- 
tion upon  vivisection  that  has  lately  been 
up  right  here  in  our  own  state.  We  are 
impelled  to  ask  what  is  to  be  expected  from 
legislation  on  such  a  subject  unless  the  men 
of  science  in  the  state  make  themselves 
heard  and  felt.  Not  that  most  of  us  really 
know  anything  about  vivisection;  we  do 
not.  But  we  do  know  what  scientific  meth- 
ods are  and  where  they  lead,  and  as  men 
of  science  we  are  bound  to  use  our  influ- 
ence in  support  of  such  methods.  Physiol- 
ogists— ^not  sentimentalists — are  the  ones  to 
determine  whether  or  not  vivisection 
should  or  should  not  be  allowed,  and  our 
voices  should  be  heard  in  support  of  the 
physiologists  and  in  favor  of  right  meth- 
ods in  that  as  in  anything  else. 

The  new  kelp  industry  of  our  coast  al- 
ready has  problems  in  our  state  legislature. 
Surely  the  questions  involved  in  this  and 
in  all  similar  cases  should  not  be  left  to 
haphazard  legislation  dictated  by  selfish 


interests  of  any  kind  whatever,  but  should 
be  settled  by  scientific  men  as  scientific 
problems  that  concern  the  community  at 
large. 

I  might  well  add  the  importance  of  scien- 
tific  knowledge  in  the  drafting  and  pass- 
ing of  fish  and  game  laws,  laws  relating  to 
the  seal  fisheries,  to  insect  pedis,  to  smelter 
fumes,  to  the  conservation  of  timber,  and 
to  rational  methods  of  mining  and  the  con- 
servation of  our  mineral  resources,  all  of 
them  problems  closely  related  to  our  indus- 
tries and  to  our  future. 

I  have  heard  it  objected  that  we  have  no 
call  to  offer  our  advice  where  it  is  not 
sought.  This  raises  a  point  in  ethics  which 
puzzles  some  persons  unnecessarily.  We 
have  also  heard  of  a  person  who  would  not 
rescue  a  drowning  man  because  he  had  not 
been  introduced  to  him.  We  do  not  hesi- 
tate to  cast  our  ballots  and  to  lift  our  voices 
in  favor  of  what  we  regard  as  right  meth- 
ods in  public  affairs.  Nor  should  we  hesi- 
tate to  do  any  other  act  that  we  know  to  be 
for  the  public  good,  whether  that  act  be 
formally  called  for  or  not. 

I  merely  mention  these  instances  in 
passing  and  as  examples  of  some  of  the 
public  duties  of  scientific  men  which  we 
too  often  overlook.  Such  problems  con- 
front men  of  science  everywhere,  and  it  is 
to  be  hoped  that  we  shall  not  evade  them 
in  this  the  newer  part  of  our  country. 

SCIENTIFIC  PROBLEMS 

If  I  were  asked  by  this  association  to  sug- 
gest problems  that  the  scientific  world  has 
a  right  to  expect  us  to  solve,  or  at  least 
to  attack  seriously,  it  would  bring  to  mind 
first  of  all  the  most  scathing  criticism  I 
ever  heard  of  any  scientific  man — ^a  criti- 
cism made  on  the  ground  that  he  had  spent 
a  lifetime  in  a  certain  field  where  he  had 
a  unique  opportunity  for  solving  certain 
problems  that  he  never  solved,  and  that  he 
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never  made  any  serious  effort  to  solve. 
Evidently  the  man  had  no  powers  of  ima- 
gination,  and  no  comprehension  of  the  im- 
portance or  bearing  of  the  problems  under 
his  feet,  and  he  seemed  to  stare  and  blink 
at  them  like  a  dazed  owl.  What  little  he 
did  lacked  purpose  enough  to  keep  him 
awake  and  at  work,  while  ordinary  profes- 
sional courtesy  prevented  others  from 
going  into  the  field  that  accident  had  placed 
in  his  incompetent  hands.  And  what  has 
that  to  do  with  us  f 

One's  life  as  a  scientific  man  is  like  his 
life  as  an  individual  in  this,  that  he  has 
the  hope  of  rounding  it  out  satisfactorily 
and  of  leaving  his  work  well  and  conscien- 
tiously done.  We  can  not  conceive,  there- 
fore, of  anything  more  humiliating  to  us  in 
our  professional  capacities  than  a  failure  to 
attack  the  problems  that  nature  or  oppor- 
tunity has  placed  under  our  hands. 

I  can  imagine  some  one  objecting  to  local 
problems  as  not  being  big  enough  for  full- 
grown  men.  It  is  true  that  the  laws  of  sci- 
ence are  world-wide,  they  are  even  as  wide 
as  the  universe  itself.  None  the  less  some 
of  these  problems  have  been  solved  right 
here  on  this  humble  little  earth  of  ours, 
and,  if  we  are  big  enough,  we  may  yet  solve 
more  of  them  right  here  in  the  state  of 
California. 

Some  problems  are  necessarily  localized ; 
and  nowadays  when  one  wants  to  study  a 
thing  he  goes  where  the  thing  is.  And  that 
is  just  another  way  of  saying  that  labo- 
ratory work  is  best  done  in  a  laboratory, 
while  field  work  is  best  done  in  the  field 
where  one  can  see  his  materials  in  abun- 
dance. 

What  have  we  here  that  they  have  not 
everywhere  else  in  the  world?  What  local 
problems  have  we  that  are  well  worthy  of 
our  attention  and  of  our  best  efforts?  I  can 
only  mention  two  or  three  of  them,  and 
these  must.be  accepted  simply  as  examples. 


Chemistry. — ^Por  the  chemists  we  have 
one  of  the  great  oil,  gas  and  asphaltum 
regions  of  the  world  with  all  of  the  complex 
problems  connected  with  the  origin  of 
petroleum  and  with  the  vast  number  of 
products  derived  and  derivable  from  it. 

We  have  here  too  a  great  number  of  lakes 
of  concentrated  waters:  soda  lakes,  borax 
lakes,  and  salt  lakes,  with  an  infinite  num- 
ber of  interesting  problems  that  call  for 
solution,  and  offer  substantial  rewards  for  it. 

The  availability  of  a  cheap  and  abun- 
dant supply  of  electricity  affords  unusual 
opportunities  for  studying  and  investi- 
gating electro-chemical  subjects. 

In  the  presence  of  these  subjects  and 
opportunities  the  chemists  seem  to  stand 
on  the  shores  of  a  vast  and  uncharted  ocean 
that  they  hardly  dare  embark  upon. 

Tropical  Diseases, — ^The  territory  allotted 
to  the  Pacific  Division  of  the  American 
Association  includes  large  areas  in  the 
tropics — ^Kfexico  and  the  Sandwich  Islands, 
and  the  Philippine  Islands.  These  facts, 
and  the  opening  of  the  Panama  Canal  and 
the  growth  of  trad^,  and  the  development 
of  commercial  intercourse  between  our 
western  ports  and  tropical  countries,  and 
especially  between  us  and  Asiatic  countries, 
ought  to  impress  us  with  the  importance  of 
our  study  of  tropical  diseases.  Soon  or  late 
we  shall  have  to  deal  with  such  diseases, 
and  unless  we  undertake  the  work  promptly 
and  with  thoroughness  we  shall  pay  dearly 
for  it  later  on.  If  we  are  not  willing  to  do 
this  from  our  interest  in  science,  we  shall 
have  to  do  it  as  a  matter  of  self -protection. 
The  port  of  San  Francisco  is  close  to  every 
town  on  this  coast,  and  it  is  at  San  Fran- 
cisco that  tropical  diseases  are  most  likely 
to  land. 

Oeology. — ^As  I  have  said,  these  cases  are 
cited  merely  as  examples,  for  I  find  that 
there  is  hardly  a  branch  of  science  that 
has  not  here,  within  our  provruce,  an  em- 
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barrassment  of  riches  well  worthy  of  the 
best  efforts  of  our  best  men.  I  therefore 
pass  over  most  of  these  subjects  and  come 
to  geology,  with  the  problems  of  which  I 
am  more  familiar.  And  if  I  speak  of  them 
more  at  length,  it  is  because  of  that  famil- 
iarity, and  not  because  I  regard  them  as 
of  more  importance  than  those  of  other 
branches  of  science.  But  even  in  speaking 
of  geology,  whose  local  problems  are  re- 
markably numerous  and  important,  I  am 
obliged  to  confine  myself  to  a  single  topic. 

We  have  in  geology  an  excellent  illustra- 
tion of  the  importance  and  of  the  splendid 
results  to  be  expected  in  attacking  some  of 
the  problems  imder  our  hands.  The  fossil 
vertebrates  found  in  the  asphaltum  deposits 
near  Los  Angeles  have  been  promptly  and 
thoroughly  looked  after  by  our  colleague 
Dr.  Merriam,  of  the  University  of  Cali- 
fornia, with  results  that  have  not  been 
surpassed  by  any  work  of  the  kind  done  in 
any  other  quarter  of  the  globe.  How  fortu- 
nate for  us  and  for  science  that  Dr.  J.  C. 
Merriam  did  not  think  a  local  problem  un- 
worthy of  his  attention. 

Earthquakes. — ^But  I  regret  to  say  that 
we  also  have  here  a  geological  problem  of 
another  kind.  I  hesitate  even  to  mention 
it,  perhaps  because  an  old  Spanish  proverb 
says  that  ''in  the  house  of  a  hangman  one 
should  never  mention  rope."  And  in  Cali- 
fornia one  has  to  take  his  courage  in  both 
hands  when  he  says  ''earthquake.'' 

Here  is  a  problem,  or  rather  a  great 
group  of  problems,  that  nature  has  left  on 
our  very  doorsteps.  What  are  we  doing 
with  it,  and  what  do  we  propose  to  dof 

The  earthquake  of  1906  jolted  us  into  a 
state  of  temporary  wakefulness,  but  we 
seem  calmly  to  have  gone  asleep  again. 
The  only  thing  to  our  credit  in  connection 
with  it  is  the  excellent  report  of  Dr.  A.  C. 
Lawson,  which  stands  out,  and  stands  alone, 
as   a  contribution  to  seismology  in  this 


country.  Very  largely  through  the  impetus 
given  to  the  study  of  seismology  by  the 
earthquake  of  1906,  the  Seismological  Soci- 
ety of  America  was  formed  here  in  Cali- 
fornia in  the  hope  that  we  might  get  the 
cordial  support  of  scientific  men  and  of 
public-spirited  people  generally  in  the 
study  of  earthquakes. 

Through  the  patient  exertions  and  per- 
sonal sacrifices  of  a  handful  of  men  and 
through  the  generous  contribution  of  our 
colleague  Mr.  Eobert  W.  Sayles,  of  Har- 
vard University,  we  have  been  able  to  pub- 
lish six  volumes  of  the  society's  quarterly 
bulletin  and  to  get  started  on  a  road  that 
seems  to  lead  somewhere. 

I  am  merely  stating  a  fact  in  connection 
with  this  subject  when  I  say  that  instead  of 
taking  hold  of  the  problems  of  the  earth- 
quakes, most  of  us  seem  disposed  to  run 
from  them ;  or  what  is  still  worse,  we  deny 
their  very  existence,  while  the  cooperation 
and  help  we  hoped  to  receive  from  the  pub- 
lic has  not  been  forthcoming.  Certain 
branches  of  business  are  especially  liable  to 
damage  from  earthquakes,  and  it  seems 
quite  reasonable  that  such  industries  should 
cooperate  with  us  by  gathering  and  sending 
in  data  regarding  earthquakes  as  they  oc- 
cur. Our  railway  lines,  with  their  many 
bridges,  cuts  and  fiUs,  are  liable  to  be  seri- 
ously damaged  and  their  service  inter- 
rupted, to  say  nothing  of  the  possible 
danger  to  human  life  through  trains  run- 
ning into  dislocations;  our  telegraph  and 
telephone  lines  are  liable  to  be  broken  and 
their  service  interrupted;  our  electric 
power  companies  are  liable  to  have  their 
dams  injured,  their  pipe  lines  and  wires 
broken,  and  their  service  seriously  inter- 
fered with ;  our  water  companies  are  liable 
to  have  their  dams  injured  or  destroyed, 
their  water  mains  broken  and  their  service 
impaired;  while  our  insurance  companies 
are  perplexed  by  rate  problems  in  a  region 
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where,  in  order  to  protect  themselves,  they 
are  compelled  to  make  their  customers  pay 
for  risks  about  which  we  are  all  equally  ig- 
norant. As  a  matter  of  fact  not  a  single 
railway  or  tramway  company,  not  a  single 
telegraph  or  telephone  company,  not  a 
single  insurance  company,  not  a  single 
electric  power  company,  and  only  one  water 
company — ^the  Spring  Valley  Water  Com- 
pany of  San  Francisco — ^has  ever  mani- 
fested the  slightest  interest  in  our  work  or 
lifted  a  finger  to  help  us  gather  the  data 
necessary  for  a  rational  study  of  the  earth- 
quake problems  of  this  coast.  What  could 
we  not  do  if  we  had  the  cordial  cooperation 
of  all  such  organizations  on  this  coast  f  It 
seems  almost  incredible  that  the  business 
interests  of  this  state  and  of  this  coast 
should  willingly  and  weakly,  year  after 
year,  allow  a  permanent  threat  to  hang  over 
their  industries,  their  transportation  lines, 
their  public  utilities,  and  their  very  exist- 
ence, without  making  an  intelligent  effort 
^  study  the  subject  or  to  help  those  who  are 
willing  and  anxious  to  study  it,  and  to  find 
means  of  meeting  it.  Yet  such  are  the  sad 
facts. 

What  is  the  explanation  of  this  remark- 
able state  of  affairs  f  So  far  as  I  am  able 
to  judge,  it  comes  from  the  false  attitude 
into  which  the  people  of  this  coast  have  un- 
wittingly drifted.  At  the  time  of  the 
earliest  settlement  of  the  Pacific  coast  by 
whites,  pious  people  grouped  the  earth- 
quakes along  with  a  choice  lot  of  other  dis- 
asters and  calamities  commonly  known  as 
"acts  of  Gk)d.'*  And  naturally  enough 
pious  people  regarded  the  acts  of  God  as 
things  to  which  we  should  take  off  our  hats, 
but  which  should  not  be  questioned  or  ir- 
reverently pried  into. 

In  time  they  came  to  be  simply  accepted 
as  drawbacks  to  the  general  attractiveness 
of  California,  and  as  such  it  seemed  best  to 
regard  them  as  evils  to  be  endured  but  not 


to  be  talked  about.  Here  was  a  great  and 
beautiful  land  that  lacked  capital,  a  good 
class  of  inmiigrants,  and  the  development 
of  its  natural  resources ;  and  nothing  must 
be  said  or  done  to  frighten  away  either  the 
capital  or  the  immigrants.  If  the  news  of 
an  earthquake  occasionally  made  its  way 
out  of  the  state  it  was  immediately  given 
a  back  seat  by  being  confronted  with  the 
enormous  damage  done  by  destructive  tor- 
nadoes and  annual  floods  in  the  Mississippi 
Valley.  Our  real-estate  agents  rarely  or 
never  heard  of  earthquakes ;  it  seemed  bet- 
ter that  they  should  not ;  such  things  inter- 
fered with  business.  About  the  same  time 
the  newspapers  fell  into  the  habit  of  for- 
getting to  mention  them,  and  there  seemed 
to  grow  up  spontaneously  a  sort  of  con- 
spiracy of  silence  in  regard  to  the  subject. 
And  so  it  came  about  that  when  the  earth- 
quake of  1906  broke  the  water  mains  of  the 
Spring  Valley  Water  Company  and  at  the 
same  moment  set  fire  to  the  city  of  San 
Francisco,  we  were  entangled  in  the  snares 
of  our  own  weaving.  And  now  see  how  we 
tried  to  hide  our  heads  in  the  sand.  The 
geologists  hereabout  were  very  anxious  to 
gather  the  data  made  available  by  that  par- 
ticular earthquake,  but  as  the  necessary 
field  work  required  considerable  funds  ef- 
forts were  made  to  interest  some  of  our 
business  men  in  the  subject.  But  our  busi- 
ness men  rose  up  almost  to  a  man  and  as- 
sured us  in  the  most  emphatic  language 
that  there  had  been  no  earthquake,  and  we 
were  told  to  ''forget  it";  to  "cut  it  out," 
and  above  all,  to  publish  no  report  on  it. 

It  is  not  necessary  to  tell  this  audience 
that  such  an  attitude  is  false  and  absolutely 
untenable.  The  battles  of  science  can  not 
be  successfully  fought  with  the  weapons  of 
ignorance  and  bigotry. 

I  am  confident  that  this  state  of  affairs 
can  not  long  endure.  Very  likely  indeed  we 
have  not  done  our  own  duty  in  pointing 
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out  what  seems  to  be  a  rational  nethod  in 
handling  the  whole  matter.  But  a  rational 
method  demands  first  of  all  that  we  face 
about  and  get  on  the  right  road. 

Science  knows  but  one  way  to  deal  with 
its  problems,  and  that  is  to  face  them  in  the 
open;  that  is  the  doctrine  to  be  preached, 
and  to  be  practised,  and  it  is  the  only  one. 
The  more  I  study  earthquakes  the  more 
I  am  convinced  that  their  dangers  have 
been  greatly  exaggerated  by  our  ignorance 
and  through  our  efforts  to  cover  them  up ; 
and  the  more  am  I  convinced  that  a  syste- 
matic study  of  the  subject  on  this  coast  will 
yet  enable  us  to  outline  with  reasonable  pre- 
cision the  areas  in  which  they  are  liable  to 
be  severe,  and  in  this  way  we  may  yet  do 
away  with  their  greatest  dangers.     Such 
work  should  eventually  enable  us  to  locate 
dams,  bridges  and  buildings  with  reference 
to  earthquake  risks,  and  it  should  enable 
the  insurance  companies  to  deal  justly  with 
their  customers,  and,  at  the  same  time,  to 
protect  their  own  legitimate  interests. 

But  such  work  can  not  be  done  in  a 
month  or  a  year,  nor  yet  in  ten  years. 
Neither  can  we  depend  on  the  stimulation 
of  violent  earthquakes  to  keep  people  alive 
to  its  importance.  Indeed,  very  little  is  to 
be  expected  of  people  who  require  violent 
stimulants  to  keep  them  going.  Machinery 
of  that  kind  generally  stops  when  the  stim- 
ulants give  out.  Those  who  enter  this  field 
should  be  people  of  some  steadfastness  of 
purpose,  and  who  have  little  or  no  ambition 
to  pose  or  dance  in  the  limelights. 

It  will  require  years  of  careful  collabora- 
tion, of  patient  gathering  of  data,  of  careful 
study,  the  mapping  of  the  areas  in  which 
the  shocks  are  felt,  and  the  study  of  the 
geology  in  order  to  know  just  what  is  going 
on,  and  what  is  likely  to  happen. 

To  those  who  may  think  favorably  of 
helping  us  in  our  efforts  to  study  earth- 
qu^es  I  should  speak  this  word  of  warn- 


ing: Don't  expect  too  much  of  us,  and 
don't  expect  it  too  soon.  Science  must  go 
its  own  gait,  in  its  own  way,  and  it  often 
finds  itself  in  a  blind  alley.  It  is  trying; 
we  wish  it  were  otherwise;  but  it  can  not 
be  helped.  We  can  not  trust  the  methods, 
dogmas  or  conclusions  of  authority  in 
science. 

Science  bows  down  to  truth  and  to  truth 
alone ;  we  have  no  apologies  to  make  for  its 
methods,  its  processes  or  its  conclusions. 
The  more  we  know  about  the  complications 
and  apparent  contradictions  of  absolute 
truth,  the  more  we  distrust  the  cocksure  and 
the  authoritative  settlement  of  scientific 
problems.  To  many  minds  authority  points 
out  the  only  satisfactory  way  and  not  only 
insists  upon  it,  but  cites  volume,  chapter 
and  page  to  prove  it,  while  science  hesi- 
tates, vacillates,  theorizes,  and,  brazenly  or 
weakly,  confesses  its  ignorance.  There  is 
no  doubt  about  which  one  of  those  guides 
the  crowd  will  follow,  but  neither  is  there 
any  doubt  about  where  a  crowd,  so  led,  must 
finally  come  out.  E^a  de  Queroz  quotes  a 
learned  writer  as  stating  that  ''Adam,  the 
father  of  men,  was  created  October  28th  at 
two  0  'clock  in  the  afternoon. ' '  Here  speaks 
authority,  and  we  must  confess  that  it  offers 
us  a  clean-cut  starting  point  for  the  human 
race  that  does  away  at  a  single  stroke  with 
the  doubts  and  hesitations  of  modem 
science. 

Compare  this  with  the  confession  of  a 
modem,  conscientious  physician  who  is 
called  to  attend  a  sick  child.  He  asks  a 
great  many  questions,  he  takes  tempera- 
tures, and  he  does  everything  he  can  to  dis- 
cover the  nature  of  the  illness,  and  finally 
when  asked  point  blank  what  ails  the  child, 
he  replies:  ''Mrs.  Blank,  I'll  be  doggoned 
if  I  know  what  the  matter  is  with  the 
baby." 

People  who  depend  on  hocus-pocus,  and 
are  on  the  lookout  for  the  psychology  of  the 
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case  would  probably  say  that  such  an  ad- 
mission is  a  psychological  error,  but  I  am 
sure  that  it  warms  the  heart  of  every  scien- 
tific man  to  find  a  man  who  has  the  courage 
to  tell  the  unvarnished  truth,  however 
much  he  may  regret  the  necessity  of  it. 
And  we  shall  have  to  follow  this  course  and 
no  other  in  dealing  with  earthquakes.  In 
this  spirit  we  need  the  cooperation  and  sup- 
port of  all  men  of  science,  and  we  feel  that 
we  are  justly  entitled  to  such  support.  We 
also  need  the  support  of  business  men,  and 
we  feel  that  we  are  equally  entitled  to  it. 

Very  likely  some  of  you  may  feel  that 
you  do  not  like  to  have  this  or  any  of  these 
local  problems  flung  at  your  heads  in  this 
brusque  fashion.  But,  my  friends,  nature 
has  already  flung  these  problems,  not  only 
at  our  heads,  but  in  our  very  faces.  Is  it 
not  for  us  to  wake  up  and  be  equal  to  our 
opportunities  f  Unless  we  take  hold  of  the 
problems  of  seismology  that  are  so  conspicu- 
ously our  problems  here  on  this  coast  we 
shall  stand  justly  discredited  in  the  minds 
of  our  colleagues  in  other  parts  of  the 
world.  The  Portuguese  have  a  proverb 
about  people  who  ''fetch  water  after  the 
house  is  burned  up."  Let  us  see  if  we 
can't  fetch  the  water  in  season.  ^ 

And  while  I  am  using  plain  language 
about  disagreeable  things,  I  may  as  well 
refer  to  one  more  unpleasant  subject,  and 
have  done  with  it,  and  that  is  the  necessity 
of  financial  backing.  Men  of  science  can 
do  the  work  of  science,  but  they  can  not 
foot  the  bills.  For  that  part  of  this  under- 
taking we  must  look  to  business  men.  And 
we  look  to  them  with  confidence  that  they 
will  cheerfully  do  their  part.  And  if  we 
will  all  pull  together  and  keep  up  our  cour- 
age, I  feel  confident  that  the  day  will  come 
when  earthquakes  will  have  lost  most  of 
their  terrors,  not  only  for  us  on  this  coast, 
but  for  the  human  race. 

Let  me  end  with  the  words  of  a  California 


author  (Edward  Bowland  Sill)  on  oppor- 
tunity: 

OPPOBTUNITT 

This  I  beheld,  or  dreamed  it  in  a  dream: 
There  spread  a  cloud  of  dust  along  a  plain; 
And  underneath  the  doud,  or  in  it,  raged 
A  furioua  battle,  and  men  yelled,  and  sworda 
Shocked  upon   sworda   and   shields.     A   prince's 

banner 
Wavered,  then  staggered  backward,  hemmed  bj 

foes. 
A  craven  hung  along  the  battle's  edge, 
And  thought,  "Had  I  a  sword  of  keener  steel — 
That  blue  blade  that  the  king  'b  son  bears, — but  this 
Blunt  thing — I"  he  snapt  and  flung  it  from  hia 

hand, 
And  lowering  crept  away  and  left  the  field. 
Then  came  the  king's  son,  wounded,  sore  bestead. 
And  weaponless,  and  saw  the  broken  sword, 
HUt-buried  in  the  dry  and  trodden  sand. 
And  ran  and  snatched  it,  and  with  battle-shout 
Lifted  afresh  he  hewed  his  enemy  down, 
And  saved  a  great  cause  that  heroic  day. 

John  Casper  Branneb 
STANrosD  University 


SCIENTIFIC  EVENTS 

THE  USE  OP  PRIMITIVE  ART  IN  TEXTILES 

In  answer  to  the  demand  of  the  American 
textile  industry  for  designs  inspired  by  the 
primitive  art  of  this  continent,  the  American 
Museum  of  Natural  History  of  New  York 
City  on  April  16  sent  Dr.  Herbert  J.  Spin- 
den,  of  its  dei^rtment  of  anthropology,  to 
make  special  researches  in  Central  American 
countries.  His  mission  is  a  development  of 
the  policy  of  the  institution  to  exert  a  forma- 
tive influence  on  modem  industry.  The  Euro- 
pean War  placed  manufacturers  of  textOea 
largely  on  their  own  resources,  as  far  as  de- 
signs were  concerned.  Previously  thoy  had 
been  guided  largely  by  the  traditions  and  ex- 
ample of  Paris.  The  museum,  recognizing 
this  condition,  placed  all  of  its  resources  and 
research  material  at  the  command  of  the 
American  looms,  and  its  collections  were 
studied  by  designers  irom  all  parts  of  the 
United  States.  The  recent  exhibition  of  fig- 
ured textiles  in  the  museum  conveys  an  idea 
of  the  success  which  has  attended  the  intro- 
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dtiction  of  the  primitive  art  motif  into  modem 
designing. 

Dr.  Spinden  will  begin  forwarding  speci- 
mens to  New  York  as  soon  after  his  arrival  in 
the  field  as  possible  He  will  start  in  Guate- 
mala and  extend  his  investigations  to  western 
Honduras,  Salvador  and  Nicaragua.  In  these 
localities  are  small  groups  of  Indians  most 
interesting  for  their  civilization  and  culture, 
although  comparatively  little  known.  Dr. 
Spinden  will  not  only  obtain  examples  of  de^ 
signs  but  will  also  learn  the  details  of  the  art 
of  weaving  and  study  the  dyestuffs  used  by  the 
native  artisans.  The  costumes  worn  by  the 
Indians  of  Central  American  countries  are 
not  only  picturesque,  but  have  many  details 
of  construction  which  might  be  successfully 
adapted.  The  fundamental  ideas  on  which 
these  garments  are  based  are  said  to  be  unique. 

Dr.  Spinden  will  also  get  all  possible  infor- 
mation concerning  the  native  food  products 
with  a  view  to  calling  attention  to  their  eco- 
nomic value,  which  is  often  very  great.  Speci- 
mens of  these  alimentary  substances  will  be 
collected  for  display  in  the  Preparedness  Ex- 
hibit which  the  American  Museum  now  has 
under  way.  Dr.  Spinden  will  be  accompanied 
by  S.  G.  Morley,  of  the  Carnegie  Institution 
of  Washington,  who  is  likewise  interested  in 
the  archeological  features  of  the  expedition. 
The  work  is  undertaken  with  the  official  sanc- 
tion of  all  the  Central  American  governments. 
Most  of  the  traveling  will  be  on  mule  back 
through  moimtainous  and  sparsely  settled 
regions  and  over  native  trails.  Dr.  Spinden 
left  New  York  on  April  16  and  expects  to 
return  in  about  three  months. 

research  work  of  the  leander 
Mccormick  observatory 

The  visiting  committee  of  the  Leander  Mc- 
Cormick  Observatory  of  the  University  of 
Virginia  met  in  Washington  on  April  17. 
The  director  reported  that  the  scientific  work 
accomplished  during  the  year  was  as  follows: 

1.  The  determination  of  the  parallax  of 
fifty  stars,  results  thus  having  been  obtained 
on  one  hundred  and  twenty-five  stars  since  the 
parallax  work  was  started  two  and  a  half  years 
ago.    A  preliminary  value  of  the  parallax  of 


Barnard's  star  of  large  proper  motion  was 
found  to  be  0".47. 

2.  More  than  10,000  observations  of  meteors 
were  made  by  amateurs  during  the  year  1916, 
and  were  sent  in  to  the  McCormick  Observa- 
tory for  discussion  and  publication.  This 
probably  makes  the  largest  number  of  meteor 
observations  ever  collected  in  any  one  year, 
except  perhaps  during  the  years  of  a  meteor 
shower. 

3.  A  plan  of  cooperation  has  been  entered 
into  with  Harvard  College  Observatory 
whereby  the  26-inch  refractor  is  to  be  used  for 
the  visual  observation  of  variable  stars  while 
they  are  at  minima.  More  than  one  hundred 
and  fifty  stars  are  on  the  program,  these  stars 
being  mainly  long  period  variables. 

4.  Photographs  have  been  made  with  an  ob^* 
jective  grating  and  with  yellow  light  in  order 
to  find  the  phatovisual  magnitudes  of  the 
Harvard  Standard  regions. 

5.  Micrometric  measures  by  C.  P.  Olivier  of 
two  hundred  double  stars  have  been  published 
in  the  Astronomical  Joumah 

Grateful  acknowledgment  was  expressed  for 
financial  assistance  from  the  Leander  McCor- 
mick estate,  from  the  special  Adams  fellow- 
ship from  Coliunbia  University  for  parallax 
work,  from  the  J.  Lawrence  Smith  fimd  of 
the  National  Academy  of  Sciences  for  re- 
search on  meteors,  and  for  the  gift  of  a  wire- 
less apparatus  and  a  computing  machine  from 
Mr,  John  Neilson,  of  New  York. 

THE  ENGINEERING  COMMITTEE  OP  THE 
NATIONAL  RESEARCH  COUNCIL 

The  following  engineering  committee  has 
been  appointed:  George  F.  Swain  and  Edgar 
C.  Marburg  (representing  American  Society 
of  Civil  Engineers),  Pope  Yeatman  and  Albert 
Sauveiur  (representing  American  Institute  of 
Mining  Engineers),  C.  D.  Young  and  William 
P.  Durand  (representing  American  Society  of 
Mechanical  Engineers),  Frank  B.  Jewett  and 
Clayton  H.  Sharp  (representing  American 
Institute  of  Electrical  Engineers),  Lewis  B. 
Stillwell  (representing  American  Institute  of 
Consulting  Engineers),  John  A.  Brashear, 
George  K.  Burgess,  J.  J.  Carty,  Howard  E. 
Coffin,   John   E.    Freeman,    HoUis    (Jodfrey, 
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W.  F.  M.  Gk>88,  Clemens  Hersbel,  M.  L 
Pupin,  Charles  F.  Rand,  C.  E.  Skinner,  8.  W. 
Stratton,  Ambrose  Swas^,  Elihu  Thomson. 
Previous  to  the  appointment  of  this  com- 
mittee the  following  letter,  dated  April  18, 
1017,  was  addressed  to  the  presidents  of  the 
American  Societies  of  Civil,  Electrical,  Me- 
chanical and  Mining  Engineers : 

The  National  Beseareh  Council  denres  to  in- 
crease its  means  of  serving  the  government  in  sup- 
port of  National  Defense  by  enlisting  through  an 
engineering  committee  the  services  of  a  group  of 
distinguished  engineers  drawn  from  the  field  of 
engineering  research  in  each  of  the  four  main  di- 
visions of  civil,  mining,  mechanical  and  electrical 
engineering. 

The  members  of  this  committee  would  deal  di- 
rectly with  engineering  research  problems  falling 
within  the  spheres  of  their  experience,  and  would 
serve  as  representatives  of  their  respective  na- 
tional engineering  societies  for  the  cslling  upon 
other  members  of  those  societies  for  the  services 
which  the  societies  have  offered  to  the  government 
in  connection  with  problems  of  defense  and  other 
problems  that  have  been  referred  to  the  National 
Besearch  Council 

The  National  Besearch  Council  operates  through 
a  number  of  central  committees  covering  the 
physical  sciences,  medicine,  hygiene,  agriculture 
and  other  subjects  as  described  in  the  pamphlet, 
enclosed  herewith,  which  gives  the  scheme  of  or- 
ganization of  the  council  as  developed  up  to  Jan- 
uary 15,  1917. 

The  engineering  committee  is  a  central  com- 
mittee coordinate  with  the  other  central  commit- 
tees therein  listed. 

In  addition  to  services  in  the  field  of  engineering 
research  the  council  has  need  of  some  general 
engineering  services  auxiliary  to  problems  of  re- 
search, and  desires  to  be  in  a  position  to  enlist  such 
services  in  support  of  the  general  objects  of  the 

council. 

These  objects  are,  to  bring  into  cooperation  ex- 
isting governmental,  educational,  industrial  and 
other  research  organizations  with  the  purpose  of 
encouraging  the  investigation  of  natural  phenom- 
ena, the  increased  use  of  scientific  research  in  the 
development  of  American  industries,  the  employ- 
ment of  scientific  methods  in  strengthening  the 
national  defense,  and  such  other  applications  of 
science  as  will  promote  the  national  security  and 
welfare. 

The  relation  of  the  National  Besearch  Council  to 


The  Engineering  Foundation  is  described  in  en- 
closed report  by  the  secretary  of  The  Engineering 
Foundation. 

The  relation  of  the  National  Besearch  Council  to 
the  Council  of  National  Defense  is  indicated  by  the 
following  resolution,  passed  on  the  Slst  of  Feb- 
ruary, by  the  Council  of  National  Defense: 

Besolved,  that  the  Council  of  National  Defense, 
recognizing  that  the  National  Besearch  Council,  at 
the  request  of  the  President  of  the  United  States 
has  organized  the  scientific  forces  of  the  country 
in  the  interest  of  National  Defense  and  Natiomu 
welfare,  requests  that  the  National  Besearch  Coun- 
cil cooperate  with  it  in  matters  pertaining  to  sci- 
entific research  for  National  Defense  and  to  this 
end  the  Council  of  National  Defense  suggests  that 
the  National  Besearch '  Council  appoint  a  com- 
mittee of  not  more  than  three,  ak  least  one  of 
whom  shall  be  located  in  Washin^n,  for  the  pur- 
pose of  maintaining  active  relations  with  the  di- 
rector of  the  Coun(Sl  of  National  Defense. 

The  executive  committee  of  the  National  Be- 
search Council  would  appreciate  it  if  on  behalf  of 
the  American  Institute  of  Electrical  Engineers  you 
would  designate  two  engineers  skilled  in  engineer- 
ing research,  whom  the  committee  may  appoint 
members  of  the  engineering  conmiittee  of  the  Na- 
tional Besearch  Council,  to  render  the  services  out- 
lined in  this  communication  and  to  serve  as  a 
means  of  calling  upon  other  members  of  the  Amer- 
ican Institute  of  Electrical  Engineers  for  services 
that  the  National  Besearch  Council  may  need  in 
support  of  the  national  objects  herein  referred  to. 

Oboboi  E.  Hali, 
Chairman,  National  Besearch  Council, 

John  J.  Cabtt, 
Chairman,  Executive  Committee, 

Oano  Dunn, 
Chairman,  Engineering  Committee 

MEDICAL    STUDENTS   AND   THE  WAR 

The  Medical  School  Committee  of  the  Med- 
ical Board  of  the  Council  of  National  De- 
fense has  made  the  following  report : 

In  your  effort  to  solve  the  urgent  problem  before 
this  board  and  assist  the  surgeon  general  in  sup- 
plying an  adequate  number  of  medical  officers  for 
the  Army  and  Navy,  it  is  important  that  this  coun- 
try  should  not  repeat  England's  blunder  at  the 
outbreak  of  the  war  in  permitting  the  disorganisa- 
tion of  the  medical  schools  either  by  calling  the  fac- 
ulties into  active  service  or  sanctioning  the 
enlistment  of  medical  students  into  any  of  the  line 
organizations.  Ordinary  foresight  demands  that 
we  face  the  possibility  that  th»  war  upon  ^lidch  we 
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have  entered  may  last  for  years,  Medieal  schools 
to  supply  trained  men  for  the  future  as  weU  as  the 
present  emergency  must  be  kept  in  active  operation 
under  any  circumstances.  While  aiding  to  the 
uttermost  in  overcoming  the  present  shortage  of 
men,  the  necessity  of  keeping  the  source  of  supply 
open  emphasixes  the  importance  of  conserving  our 
raw  material.  Therefore,  men  now  in  college  look- 
ing forward  to  medicine  as  a  career  should  be  made 
to  understand  that  it  is  their  patriotic  duty  to  the 
nation  at  this  time  to  continue  their  studies  and 
enroll  in  the  medical  school  of  their  choice.  Fur- 
thermore, no  medical  student  who  has  not  com- 
pleted three  years  of  medical  work  should  be  per- 
mitted to  give  up  his  course,  as  the  country  needs 
his  trained  and  not  his  untrained  service. 

There  are,  however,  ways  in  which  the  medical 
schools  can  help  the  present  situation.  The  follow- 
ing suggestions  are  made  for  your  consideration 
and  action: 

1.  Medical  schools  should  be  prepared  to  gradu- 
ate senior  medical  students  promptly  in  case  of 
need.  The  faculties  should  urge  all  graduates  who 
can  be  relieved  of  their  obligations  as  internes  in 
civil  hospitals  to  enroll  in  the  medical  corps  of  the 
Army  and  Navy. 

2.  Medical  schools  should  be  encouraged  to  con- 
sider as  a  form  of  service,  the  Italian  plan  by 
which  base  hospital  units  can  be  organized  through 
the  Bed  Cross.  These  military  hospitals  carry  with 
them  the  clinical  faculty  and  students  as  medical 
personnel.  This  type  of  organization  meets  two 
ends— practical  help  can  be  rendered  to  the  Army 
or  the  Navy  in  time  of  war  and  instruction  may  be 
continued  at  the  base.  This  permits  the  gradua- 
tion of  men  directly  into  the  junior  grades  of  the 
Army  after  the  most  practical  form  of  military  in- 
struction. 

3.  Fourth-year  students  may  be  allowed  to  sub- 
stitute, in  special  cases,  service  in  a  base  hospital 
for  the  fourth  year  in  the  hospital  at  home  when 
opportunities  are  offered  for  instruction  in  such 
military  institutions. 

4.  Medical  schools  that  do  not  adopt  the  Italian 
plan  should  be  prepared  to  reduce  the  faculties  to 
the  minimum  required  for  routine  work  and  enroll 
aU  men  so  liberated  in  the  Medical  Officers  Beserve 
Corps. 

To  put  these  recommendations  into  immediate  ef- 
fect, the  committee  suggested  that  the  Council  of 
National  Defense  send  a  telegram  to  the  deans  of 
all  medical  schools,  urging  that  all  medical  students 
until  the  fourth  year  is  reached  should  be  dis- 
couraged from  enlisting  at  present  in  any  line  or 


sanitary  organization;  and  another  telegram  to  the 
presidents  of  all  colleges  and  universities  saying 
that  national  safety  demands  that  all  undergradu- 
ates planning  to  study  medicine  should  enroll  in 
the  medical  school  of  their  choice  at  the  earliest 
possible  moment. 


SCIENTIFIC  NOTES  AND  NEWS 

The  following  have  been  elected  to  member- 
ship in  the  American  Philosophical  Society: 
Residents  of  the  United  States:  William 
Frederick  Durand,  PIlD.,  Stanford  Univer- 
sity, Calif.;  Pierre  Samuel  duPont,  Menden- 
hall.  Pa.;  Carl  H.  Eigenmann,  Ph.D.,  Bloom- 
ington,  Ind.;  Charles  Holmes  Herty,  PI1.D., 
New  York;  Herbert  E.  Ives,  PLD.,  Philadel- 
phia; Waldemar  Lindgren,  Ph.D.,  ScD., 
Cambridge,  Mass.;  Walton  Brooks  McDaniel, 
Ph.D.,  Philadelphia;  Winthrop  J.  V.  Oster- 
hout,  Ph.D.,  Cambridge,  Mass.;  Harold 
Pender,  Ph.D.,  Philadelphia;  Frederick  Han- 
ley  Scares,  B.S.,  Pasadena,  Calif.;  George 
Owen  Sqnier,  Ph.D.,  Washington,  D.  C; 
Charles  P.  Steinmetz,  Ph.D.,  Schenectady, 
N.  Y.;  Oscar  S.  Straus,  LL.D.,  New  York 
City;  Alonzo  Englebert  Taylor,  M.D.,  Phila- 
delphia; Edwin  Bidwell  Wilson,  Ph.D.,  Cam- 
bridge, Mass.  Foreign  Residents:  Archibald 
Byron  Macallum,  F.RS.,  Toronto;  Sir  David 
Prain,  F.RS.,  Kew. 

Sm  Ernest  Shaokleton  has  been  elected  to 
the  honorary  fellowship  of  the  American  Mu- 
seum of  Natural  History,  the  highest  scientific 
honor  which  the  institution  has  to  bestow. 
This  is  in  recognition  of  his  Antarctic  explora- 
tions and  his  heroic  efforts  in  rescuing  the 
members  of  his  party.  Sir  Ernest  becomes  the 
ninth  honorary  fellow  of  the  American  Mu- 
seum, the  others  being:  Eoald  Amundsen,  Dr. 
Bashford  Dean,  Lieutenant  George  T.  Em- 
mons, TT.  S.  N.,  Geo.  Bird  Grinnell,  Baron 
Ludovic  Moncheur,  Rear  Admiral  Robert  E. 
Peary,  U.  S.  N.,  Dr.  Leonard  C.  Sanford  and 
Yilhjamur  Stefansson. 

The  faculty  of  Wellesley  College  has 
awarded  the  Alice  Freeman  Palmer  Fellowship 
for  the  year  1917-18  to  Miss  Hilda  Hempl, 
A.B.  (Stanford,  '14),  M.S.  (Michigan,  '16). 
Miss  Hempl  has  been  studying  at  the  Serum 
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Institute  in  Copenhagen,  the  Lister  Institute 
for  Preventive  Medicine  in  London,  the  Pas- 
teur Institute  in  Paris,  and  is  now  at  the  Pas- 
teur Institute  in  Algiers.  Under  appointment 
as  Alice  Freeman  Palmer  Fellow  she  will  con- 
tinue work  in  connection  with  the  study  of 
anaerobic  woimd  infection  and  tropic  diseases. 

Thb  board  of  trustees  of  the  University  of 
Maine  bas  established  the  following  committees 
at  the  suggestion  of  the  National  Research 
Council:  From  the  Faculty:  J.  S.  Stevens, 
Raymond  Pearl,  C.  D.  Woods,  M.  A.  Chrysler 
and  C.  B.  Brown.  Representing  the  Alumni: 
W.  H.  Jordan,  G.  P.  Merrill,  Allen  Rogers,  L. 
R  Cary  and  H.  W.  Bearce.  Representing  the 
Trustees:  S.  W.  Gould,  W.  H.  Looney  and  F. 
H.  Strickland. 

Thb  following  resignations  from  the  med- 
ical faculty  and  the  instructing  staff  of  the 
college  of  physicians  and  surgeons  have  been 
accepted  by  the  trustees  of  Columbia  Univer- 
sity: Dr.  George  E.  Brewer,  as  professor  of 
surgery ;  Dr.  Virgil  P.  Gibney,  as  professor  of 
orthopedic  surgery;  Dr.  Herman  Von  W. 
Schulte,  as  associate  professor  of  anatomy,  and 
Dr.  Homer  Fordyce  Swift,  as  associate  pro- 
fessor of  medicine. 

Dr.  Edward  Cameron  Ejrk,  dean  of  the  den- 
tal school  of  the  University  of  Pennsylvania, 
and  Drs.  Matthew  H.  Cryer  and  Edwin  T. 
Darby,  of  the  faculty,  have  retired  under  the 
university  age  limit  rule  of  66  years. 

Wb  learn  from  the  Journal  of  the  American 
Medical  Association  that  with  the  close  of  this 
.  term  Italy  loses  from  her  teaching  force,  on 
account  of  the  age  limit,  three  well-known 
professors,  C.  Golgi,  professor  of  general 
pathology  and  histology  at  the  University  of 
Pavia,  who  has  contributed  so  much  to  our 
knowledge  of  the  nerve  cell;  G.  F.  Novara,  pro- 
fessor of  clinical  surgery  at  the  .University  of 
Genoa,  and  G.  Roster,  professor  of  hygiene  at 
the  University  of  Florence. 

Dr.  Charles  W.  Pilgrim,  president  of  the 
"New  York  State  Commission  in  lunacy,  has 
been  ai^>ointed  superintendent  and  medical 
director  of  the  Manhattan  state  hospital  for 
the  insane,  to  succeed  the  late  Dr.  Mabon,  and 


Dr.  Walter  G.  Ryan,  medical  inspector  of  the 
State  Hospital  Commission,  has  been  ap- 
pointed superintendent  and  medical  director 
of  the  Hudson  River  State  Hospital  at  Poufi^- 
keepeia 

Thb  Canadian  government  has  recently  ap- 
pointed Dr.  C.  Gordon  Hewitt,  F.RS.C.,  to  be 
consulting  zoologist,  in  addition  to  his  duties 
as  Dominion  entomologist  and  chief  of  the 
entomological  branch  of  the  Department  of 
Agriculture.  The  duties  of  the  office  will  be  to 
advise  in  matters  relating  to  the  protection  of 
birds  and  mammals  and  the  treatment  of 
noxious  species. 

D.  W.  Blakeslbe,  formerly  assistant  pro- 
fessor of  electrical  engineering  at  the  Univer- 
sity of  Arkansas,  and  now  engaged  in  indus- 
trial work,  has  received  his  commission  as  first 
lieutenant  in  the  Engineer  Section,  Officers* 
Reserve  Corps  of  the  army. 

Dr.  Isaao  F.  Harris,  formerly  director  of  the 
Lederle  Antitoxin  Laboratories  of  New  York 
and  later  director  of  the  Arlington  Research 
Laboratories  of  Yonkers,  New  York,  has 
moved  from  BronxviUe,  N.  Y.,  to  New  Bruns- 
wick, N.  J.,  where  he  is  head  of  the  department 
of  biochemistry  in  the  research  and  biological 
laboratories  of  E.  R.  Squibb  &  Sons. 

Professor  Edwin  Cakes  Jordan,  chairman 
of  the  department  of  hygiene  and  bacteriology 
at  the  University  of  Chicago,  is  at  present  en- 
gaged in  investigations  in  Argentina. 

Assistant  Surgeon  General  Henry  R. 
Carter,  U.  S.  Public  Health  Service;  Mr. 
Frederick  L.  Hoffman,  ^tistician  of  the  Pru- 
dential Life  Insurance  Company;  Dr.  Oscar 
Dowling,  Shreveport,  president  of  the  state 
board  of  health,  and  Dr.  William  H.  Seemann* 
New  Orleans,  state  bacteriologist,  began  a  tour 
of  Louisiana  on  April  9,  to  make  a  survey  of 
the  malaria  conditions.  The  survey  will  in- 
clude thirty-five  towns  and  cities  and  will  be 
ended  April  19. 

Theodoor  de  Boot,  of  the  Museum  of  the 
American  Indian,  Heye  Foundation,  has  re- 
turned to  New  York  after  a  six  months'  archeo- 
logical  survey  of  the  Danish  West  Indies,  now 
the  American  Virgin  Islands.    A  large  num- 


Hat  4, 1917] 


SCIENCE 


429 


ber  of  pTe-Ooluxnbian  specimeziB  were  ezca- 
yated  in  aboriginal  village  sites  and  the  results 
of  these  investigations  showed  that  the  Indian 
inhabitants  of  the  Virgin  Island  group  did  not 
belong  to  the  same  race  as  the  inhabitants  of 
Porto  BicOy  as  has  always  been  thought 
Skeletal  remains  of  contemporary  animals 
were  found  in  the  kitchen-middens  and  were 
of  the  greatest  zoological  interest,  among  the 
finds  being  the  remains  of  a  flightless  bird 
hitherto  unknown  from  this  region. 

After  spending  a  considerable  time  in 
Alaska  as  head  of  the  John  Wanamaker  expe- 
dition of  the  University  of  Pennsylvania  Mu- 
seum,  Louis  Shortridge  has  sent  a  report  of 
his  acquisitions  to  the  museum.  Mr.  Short- 
ridge was  formerly  a  chief  of  the  Ohilkat 
tribe  of  Indians  of  Alaska,  and  is  familiar  with 
their  language  and  mode  of  life.  He  reports 
having  acquired  three  sacred  war  helmets,  said 
to  be  the  last  in  Alaska,  a  large  collection  of 
dishes,  baskets,  tools,  boxes  and  sacred  bundles, 
used  by  the  medicine  men.  All  these  will  be  on 
display  at  the  museum. 

Dr.  Frederick  H.  Oetman  lectured  before 
the  chemical  department  of  the  Johns  Hop- 
kins University  on  April  17  and  18,  on 
"Allotrophy  and  the  Metastability  of  the 
Metals." 

Professor  B.  O.  Aitken,  of  the  Lick  Ob- 
servatory, gave  a  lecture  before  the  depart- 
ment of  astronomy  at  Smith  College  on  April 
81,  entitled  "  Unity  of  the  Universe." 

At  the  bimonthly  meeting  of  the  Society  of 
Sigma  Xi,  Duluth,  held  on  April  17,  Dr.  E.  L. 
Tuoby  addressed  the  members  on  the  subject 
"Why  People  Die."  The  usual  dinner  pre- 
ceded the  address. 

Professor  Madison  Bentlet,  of  the  Univer- 
sity of  Illinois,  lectured  before  Wilson  Col- 
lege, Chambersburg,  on  April  14.  His  subject 
was  "  Orientation  in  Man  and  Animals." 

Professor  Arthur  Gordon  Webster,  of 
Clark  University,  gave  a  lecture  at  Wellesley 
College  last  week  on  "  Physics  and  War." 

The  services  of  the  late  Dr.  S.  Weir 
Mitchell,  for  many  years  a  member  of  the 
board  of  trustees  of  the  University  of  Pennsyl- 


vania, distinguished  as  a  man  of  science,  a 
man  of  letters  and  physician,  are  to  be  com- 
memorated by  the  placing  of  a  memorial  tablet 
in  the  reading  room  of  the  university  library. 

A  SPECIAL  memorial  service  in  memory  of 
the  late  Professor  H.  W.  Conn  was  held  at 
Wesleyan  University  on  April  29.  Dr. 
Shanklin  presided  and  addresses  were  made 
by  Professor  C.  E.-A.  Winslow,  of  the  Public 
Health  Department  of  the  Yale  Medical 
School,  who  spoke  on  the  work  of  Professor 
Conn  for  the  welfare  of  the  public  and  Pro- 
fessor W.  N.  Bice,  who  spoke  of  Professor 
Conn's  thirty-three  years'  servioe  to  Wesl^an. 

Dr.  Ephraim  Cutter,  the  microscopist  and 
food  expert,  died  on  April  25,  at  West  Pal- 
mouth,  aged  eighty-flve  years. 

The  Journal  of  the  American  Medical  Asso- 
ciation annoimces  the  death  of  D.  Vitali, 
formerly  professor  of  pharmaceutic  chemistry 
at  the  University  of  Bologna,  aged  eighty-five 
years;  of  L.  Penix,  professor  of  pharmaceutic 
chemistry  and  toxicology  at  the  University  of 
Bologna,  aged  fifty-five  years,  and  of  A. 
Corona,  professor  of  experimental  physiology 
at  the  University  of  Parma,  aged  sixty-five 
years. 

We  learn  from  Nature  that  Dr.  J.  0.  Hesse, 
director  of  the  Associated  Quinine  Factories 
of  Zimmer  and  Co.,  for  many  years  the  lead- 
ing authority  on  the  chemistry  of  quinine  and 
other  cinchona  alkaloids,  died  at  Feuerbach, 
near  Stuttgart,  on  February  10,  in  his  eighty- 
second  year. 

The  permanent  secretary  of  the  American 
Association  for  the  Advancement  of  Science 
has  sent  us  the  following  statement  of  the 
registration  at  the  New  York  meeting:  The 
actual  registration  was  2,136,  including  103 
members  of  the  affiliated  societies,  according 
to  the  following  geographical  distribution: 
Alabama,  3;  Arizona,  2;  Arkansas,  2;  Cali- 
fornia, 16;  Colorado,  3;  Connecticut,  73; 
Delaware,  6;  District  of  Columbia,  156; 
Florida,  3;  Georgia,  16;  Idaho,  0;  Illinois, 
64;  Indiana,  24;  Iowa,  18;  Kansas,  16;  Ken- 
tucky, 3;  Louisiana,  5;  Maine,  17;  Maryland, 
77;  Massachusetts,  240;  Michigan,  36;  Minne- 
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8ota,  20;  Mississippi,  2;  Missouri,  21;  Mon- 
tana, 3 ;  Nebraska,  3 ;  Nevada,  1 ;  New  Hamp- 
shire, 16;  New  Jersey,  133;  New  Mezioo,  0; 
New  York  (including  460  from  New  York 
City),  703;  North  Carolina,  19;  North  Dakota, 
4;  Ohio,  96;  Oklahoma,  0;  Oregon,  2;  Pennsyl- 
vania, 170;  Rhode  Island,  15;  South  Carolina, 
8;  South  Dakota,  2;  Tennessee,  12;  Texas,  15; 
Utah,  1;  Vermont,  6;  Virginia,  27;  Wash- 
ington, 1;  West  Virginia,  10;  Wisconsin,  23; 
Wyoming,  6 ;  Germany,  1 ;  England,  1 ;  France, 
1;  Canada,  36;  Argentina,  2;  Brazil,  1; 
Japan,  2;  Switzerland,  2;  Hawaii,  1. 

Thb  Earl  of  Derby,  British  secretary  of 
state  for  war,  in  moving  recently  in  the  House 
of  Lords  the  second  reading  of  the  bill  to  re- 
view military  exemptions,  stated  that  in  the 
battle  of  the  Somme  alone  over  400  doctors 
had  been  either  killed  or  wounded,  and  that  at 
the  present  time  the  army  was,  if  not  critically, 
at  least  lamentably,  short  of  medical  men. 

According  to  the  Journal  of  the  American 
Medical  Association  the  quota  necessary  to 
fill  the  present  vacancies  and  requirements  of 
the  Army  Medical  Corps  will  be  drawn  from 
among  those  who  graduated  in  1912  to  1916. 
The  total  number  that  would  be  included  in 
such  a  list  would  be  approximately  19,000. 
The  list  of  graduates  in  the  five  years  men- 
tioned, and  also  for  1917,  is  as  follows: 

MEDICAL  COLLBOl  GRADUATI8 

lYom  CoUegw  In  ClMi 
▲  B  C  TOtaV 

1912 2,790  1,063  629  4,482 

1913 2,539  1,050  392  3,981 

1914 2,626  686  282  3,594 

1915 2,629  688  219  3,536 

1916 2,630  695  193  3,518 

19171 2,641  625  101  3,367 

Totals    ..15,855  4,807         1,816  22,478 

As  has  been  noted,  there  is  an  immediate 
need  of  additional  physicians  for  the  medical 
corps  of  the  army,  and  for  the  medical  corps 
of  the  navy.  For  these  positions  preference 
will  be  given  to  young  physicians.  The  Army 
Medical  Corps  insists  on  a  year's  internship  in 

1  Seniors. 


a  hospital  after  graduation;  the  Navy,  how- 
ever, is  not  now  insisting  on  this,  but  ia  recog- 
nizing 1917  graduates. 

Research  work  in  physics  during  the  sum- 
mer has  of  recent  years  grown  to  such  pro- 
portions at  Cornell  that  the  physical  labora- 
tory is  a  busier  place  in  June,  July  and 
August  than  during  the  term.  To  assist  and 
encourage  these  workers,  not  by  the  offering 
of  courses  of  instruction,  but  rather  by  occa- 
sional advice  and  council,  arrangements  have 
been  made  to  have  a  member  of  the  staff  reg- 
ularly in  residence  during  this  poriod  who 
shall  have  no  other  duties.  This  work  is  enr 
tirely  independent  of  the  summer  session. 
The  arrangement  is  especially  intended  for 
former  graduates  who  desire  to  return  for  a 
summer  of  investigation  and  for  other  work- 
ing physicists.  The  member  of  staff  in  resi- 
dence this  sunmier  will  be  Professor  £.  L. 
Nichols. 

UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Bt  the  will  of  the  late  John  G.  Johnson,  one 
of  the  most  noted  lawyers  in  America,  the 
University  of  Pennsylvania  will  ultimately  re- 
ceive a  very  laige  bequest;  the  exact  amount 
can  not  now  be  stated,  but  it  is  estimated  at 
from  five  to  ten  million  dollars. 

The  Minnesota  legislature  which  adjourned 
on  April  19,  appropriated  for  the  University 
of  Minnesota  for  the  biennum  1917-19,  a  total 
of  $3,735,500.  This  is  an  increase  of  $435,550 
over  the  current  appropriations.  The  sum 
made  available  for  buildings  and  equipment  is 
less  than  for  1915-17,  but  the  maintenance 
funds  have  been  increased  by  $225,000  per  an- 
num, or  $450,000  for  the  biennum. 

The  University  of  Washington  will  have 
from  the  legislature  and  from  other  sources 
about  eight  hundred  thousand  dollars  a  year 
during  the  next  two  years. 

Dr.  Frederick  C.  Ferrt,  dean  of  Williams 
College,  has  been  elected  president  of  Hamil- 
ton Colloga 

Dr.  Alexander  PETRUNKSvrroH,  assistant 
professor  of  zoology  at  Yale  University,  has 
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been  elected  full  professor  of  zoology  in  the 
Scientific  SchooL 

The  following  promotions  have  been  made 
in  the  department  of  zoology  at  the  University 
of  California :  Associate  Professor  S.  J.  Holmes 
to  a  professorship;  Assistant  Professors  J.  F. 
Daniel  and  Joseph  Grinnell  to  associate  pro- 
fessorships. 

Db.  Oeorqb  B.  Wells,  associate  professor  of 
psychology  in  Oberlin  College,  has  been  ap- 
pointed to  a  new  professorship  in  psychology 
in  the  Ohio  Wesleyan  University,  and  will  as- 
sume his  duties  in  September.  A  psychological 
laboratory,  housed  in  a  separate  building,  has 
been  provided  and  is  being  equipped  at  the 
latter  institution. 

M.  P.  Marie,  professor  of  pathologic  anat- 
omy at  the  University  of  Paris,  has  been  ap- 
pointed to  the  chair  of  diseases  of  the  nervous 
system,  to  succeed  the  late  Professor  Dejerine. 
M.  Letulle,  hitherto  professor  of  the  history  of 
medicine,  has  been  given  the  chair  of  patho- 
logic anatomy. 


DISCUSSION  AND  CORRESPONDENCE 

WANT  OP  ADAPTATION  TO  THB  TIMB  OP  THB 

PRINTING  PRESS 

If  the  printing  press  is  recogrnized  as  the 
most  important  instrument  for  the  diffusion  of 
knowledge,  the  advancement  of  science  requires 
that  it  should  be  used  with  a  precision  like 
that  shown  in  the  use  of  the  microscope  or  in 
the  application  of  statistical  methods. 

It  seems  that  this  want  of  adaptation  is 
shown  in  lack  of  adequate  provision  for,  and 
in  the  common  method  of,  the  publication  of 
scientific  literatura  Gifts  to  local  establish- 
ments, in  spite  of  their  great  value,  seem  silly 
compared  with  a  proper  endowment  for  the 
publication  and  distribution  of  scientific  sepa- 
rates. 

All  scientific  articles  should  be  printed  and 
sold  separately,  so  that  a  student  could  sub- 
scribe for  the  literature  of  a  certain  subject. 
This  would  not  prevent  any  one  from  binding 
together  any  papers  he  wished.  Scientific  pub- 
lication is  in  a  bad  way,  if  it  must  be  provided 
for  by  requiring  one  to  pay  for  matter  one  does 


not  need,  and  which*  as  far  as  one  is  concerned, 
is  not  worth  shelf  room.  I  am  interested  in 
literature  relating  to  certain  bees,  but  that  does 
not  incline  me  to  pay  for  descriptions  of  Sar- 
cophagidaB  which  take  up  eight  pages  for  one 
species.  In  the  library  of  the  Missouri  Botan- 
ical Gkrden  I  could  not  find  papers  by  one 
author  because  the  transactions  in  which  they 
were  printed  did  not  contain  enough  botanical 
literature  to  justii^  purchase  by  that  institu- 
tion. 

A  magazine  publishing  transient  articles  is 
good  enough,  but  one  publishing  important 
contributions  to  science  in  a  various  mixture 
is  more  or  less  of  a  burial  place  for  such  liter- 
ature^ whether  one  considers  the  persons  the 
authors  are  trying  to  reach  or  those  desiring  to 
see  the  articles.  That  his  writings  should 
reach  every  one  who  is  interested  in  them*  or 
would  profit  by  them,  is  as  important  for  an 
author  as  it  is  for  the  student  to  see  the  writ- 
ings in  which  he  is  interested — and  the  inter- 
ests of  both  are  in  line  with  the  advancement 
of  scienca 

That  the  publishing  of  heterogeneous  ar- 
ticles in  journals  is  objectionable  is  shown  by 
the  practise  of  printing  author's  separates. 
But  these  are  usually  unsatisfactorily  distrib- 
uted and  soon  exhausted.  The  printing  of 
separates  operates  against  the  interests  of  the 
journal  when  a  writer  avoids  subscribing  for  it 
on  the  expectation  of  receiving  the  separates 
from  their  authors.  For  the  sake  of  students 
a  discriminative  author  may  be  inclined  to 
publish  aU  of  his  papers  on  a  given  subject  in 
the  same  journal,  but  the  journal  may  prefer  a 
variety  of  pai)ers  in  order  to  increase  its  sub- 
scription list.  So,  also,  a  paper  which  has 
some  body  to  it  is  broken  into  monthly  parts 
to  make  room  for  articles  on  different  subjects. 
It  is  a  question  whether  the  magazines  do  not 
encourage  fragmentary  and  desultory  methods 
of  investigation  and  publication. 

On  account  of  objection  to  too  many,  or  too 
long,  papers  on  the  same  subject,  or  simply 
inadequate  provisions  for  publication,  descrii>- 
tions  of  American  insects  are  often  published 
in  foreign  journals — a  practise  clearly  opposed 
to  the  interests  of  science.    However,  some  au- 
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tUoTs  seem  to  have  a  mania  for  scattering  liter- 
ary fragments  and  may  cultivate  foreign  jonr- 
nals  merely  for  the  sake  of  personal  advertis- 
ing. 

Entomological  News,  28: 141,  after  mention- 
ing four  jotumals  which  lasted  an  average  of 
five  years  each,  says: 

In  general  it  seems  that  the  nmnher  of  special- 
iflts  in  any  one  or  two  orders  of  inseets  is  not  sofBl- 
dent  to  support  a  special  journal,  and  we  know  of 
none  such  provided  with  an  endowment  fund  guar- 
anteeing its  permanency.  In  this  matter  we  must 
still  be  entomologists,  apparently,  and  yet  the  rec- 
ord of  general  entomological  journals  contains 
many  a  short-lived  periodical. 

The  significant  point  here  is  that^  while  we 
are  specialists  as  regards  the  literature  we  de- 
sire, we  are  general  entomologists  as  regards 
the  literature  we  have  to  pay  for. 

As  educational  institutions  the  university  is 
local,  while  the  printing  press  is  cosmopolitan, 
the  only  cosmopolitan  university.  The  publi- 
cation of  scientific  literature  should  not  be 
supported  by  requiring  specialists  to  pay  for 
literature  they  do  not  need,  any  more  than  the 
university  should  depend  for  its  entire  support 
upon  the  tuition  of  its  students. 

Oharlks  Bobertbon 

Cablinvellx,  Illinois 

FUNDAMENTAL   CONCEPTIONS   OP  MODERN 

MATHEMATICS 

To  THE  Editor  of  Soiencb  :  In  your  issue  of 
August  4,  there  appeared  a  review  of  the  first 
part  of  our  ''Fundamental  Conceptions  of 
Modem  Mathematics,"  from  the  pen  of  Pro- 
fessor G.  A.  Miller.  Against  a  hostile  criti- 
cifion,  giving  a  portrayal  of  at  least  some  of 
the  main  theses  of  our  book  and  attempting 
to  controvert  them,  we  would  have  no  inclina- 
tion to  protest.  But  all  the  important  issues 
raised  by  our  treatise  are  ignored  by  Professor 
Miller,  who  dwells  upon  features  having  no 
bearing  upon  any  of  the  arguments  of  our 
work,  or  upon  any  of  the  doctrines  which  it  is 
the  purpose  of  the  arguments  to  uphold. 

Surely  a  reviewer  can  be  justly  expected  to 
take  up  at  least  one  or  two  of  the  principal  doc- 
trines of  a  treatise  of  which  he  disapproves. 


and  show  that  these  doctrines  are  erroneous. 
Our  book  contains  an  account  of  quantities 
and  their  classification;  an  investigation  into 
what  the  symbols  used  by  mathematicians 
really  stand  for.  We  set  forth  the  classifica- 
tion of  quantities  into  what  we  call  sorts, 
kinds  and  varieties,  and  show  the  importance 
of  this  classification  in  the  subdivision  (orig- 
inally conceived  by  De  Morgan)  of  algebraic 
science  into  single  algebra,  double  algdbra,  etc 
A  precise  statement  is  given  of  what  we  appre- 
hend to  be  the  nature  of  the  quantities  deslt 
with  in  quaternions  and  other  systems  of  vector 
analysis,  and  of  their  relation  to  the  quantities 
of  ordinary  algebra.  We  attempt  to  show  that 
any  really  scientific  treatment  of  ordinary 
imaginary  quantities  must  be  based  on  vector 
analysis,  aU  imaginary  and  complex  abstract 
quantities  (save  those  of  zero  value)  being,  in 
fact,  relations  between  vectors.  This  is,  we 
hold,  the  only  way  to  ascend,  from  a  blind  use 
of  imaginary  and  complex  expressions  without 
any  clear  apprehension  of  what  th^  denote, 
to  a  rational  comprehension  of  the  matter;  in 
other  words,  from  mere  computation,  .and 
manipulation  of  symbols,  to  true  science.  We 
show  further  that  the  mathematicians  who 
look  upon  a  variable  as  a  quantity  and  those 
who  regard  it  as  a  symbol  are  equally  in  the 
wrong;  a  variable  being  represented  by  a 
symbol  and  being  composed  of  quantities.  We 
consider  the  arrangement  of  the  quantities  of 
a  variable,  and  show  the  importance  of  this 
commonly  neglected  attribute.  We  discuss 
the  peculiar  arrangements  which  must  be  at 
hand  to  justify  the  application  of  the  theoiy 
of  monogenic  functions,  and  show  the  rela- 
tion of  these  multiplex  arrangements  (as  we 
call  them)  to  the  arrangements  of  the  ele- 
ments of  the  aggregates  designated  by  Cantor 
as  mehrfach  geordnet  As  the  simplest  of 
variables  we  put  forward  the  ordinary  xno- 
gressions  of  elementary  mathematics  which  are 
not  usually  recognized  as  variables  at  all.  We 
attempt  to  show  clearly  just  what  distinctions 
should  be  drawn  between  a  progression  and  a 
series;  and,  including  all  progressions  and  all 
series  under  the  head  of  sequences,  lay  down 
the  conditions  under  which  a  variable  is  to  be 
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classified  as  a  sequence.  Passing  to  the  ques- 
tion of  functional  relation  we  take  up  inde- 
pendent and  dependent  variables,  and  show 
that  these  names  correspond  to  at  least  three 
separate  distinctions,  a  fact  not  ordinarily 
recognized  by  mathematicians.  We  give  a 
somewhat  elaborate  discussion  of  functional 
relations,  showing  that  what  is  ordinarily  put 
forward  as  the  Dirichlet  definition  of  function 
does  not  adequately  characterize  a  functional 
relation,  and  moreover  is  not  really  the  defi- 
nition given  by  Dirichlet.  We  lay  down  what 
we  deem  to  be  the  conditions  under  which  two 
or  more  variables  may  be  said  to  be  in  func- 
tional relation  with  each  other;  and  show  that 
previous  authors,  in  their  treatment  of  func- 
tions, have  not  attained  to  a  clear  and  precise 
view  of  the  essential  characteristics  of  a  func- 
tional relation. 

To  these  salient  features  of  our  work  Pro- 
fessor Miller  gives  no  heed  whatsoever,  though 
assuredly  they  comprise  topics  of  fundamental 
importance  in  mathematics.  He  is  content  to 
dismiss  our  inquiries  by  stigmatizing  them  as 
relating  chiefly  ''  to  definitions  and  the  choice 
of  words."  We  plead  that  our  work  is  con- 
cerned chiefly  with  the  unfolding  of  the  con- 
ceptions which  words  should  awaken  in  our 
minds,  and  not  with  the  words  themselves.  To 
purely  verbal  questions  we  give  scant  attention. 
In  our  endeavors  to  attain  to  distinct  and 
exact  conceptions  of  what  is  fundamental  to 
the  inquiries  of  mathematics,  we  have  found 
that  the  portrayal  of  these  conceptions,  as  set 
forth  by  mathematicians  of  the  highest  emi- 
nence, are  not  free  from  great  imperfections. 
We  have  spared  no  labor  in  obtaining  and  in 
stating  in  full  "  the  definitions  given  by  those 
who  have  made  important  advances  in  the 
fields''  into  which  we  go;  and  when  unable  to 
assent  to  these  definitions,  we  have  carefully 
set  down  our  reasons  for  holding  that  they  do 
not  truly  depict  the  lineaments  of  the  concep- 
tions which  they  purport  to  unfold.  And  Pro- 
fessor Miller,  though  manifesting  his  disai>- 
proval  of  our  criticisms,  makes  not  the  slight- 
est attempt  to  show  that  our  charges  of  error 
are  baseless,  and  that  Baire,  Pringsheim, 
Kiemann,    Bussell,    Weber,    and    the    other 


authorities  whom  we  controvert  are  not  guilty 
of  the  errors  we  ascribe  to  them. 

Three  passages  of  our  work  are  specifically 
condemned  by  Professor  Miller.  All  of  these 
are  trivial  and  could  be  removed  from  the 
work  without  affecting  any  of  its  doctrines  or 
any  major  or  minor  argimient  put  forward  in 
defense  of  them.  One  fault  that  is  imputed  to 
us  is  that  ''on  page  177  and  elsewhere,  the 
common  erroneous  assumption  according  to 
which  the  word  function  was  used  as  synony- 
mous with  power  is  repeated."  We  merely  say 
that  ''  the  wo^d  function  is  said  to  have  been 
used  by  the  older  analysts  as  synonymous  with 
power."  We  took  care  to  insert  the  qualifying 
phrase  is  said,  and  so  worded  our  remark  is 
neither  an  assumption  nor  an  error.  And  no 
reference  to  this  usage  occurs  elsewhera  We 
are  also  rebuked  for  saying  that  "The  only 
mathematician  that  we  recall  as  making  a 
specific  distinction  between  quotient  and  ratio 
is  Hamilton."  We  must  acknowledge  that 
such  a  distinction  has  been  made  by  others, 
but  we  deny  that  the  distinction  we  endeavor 
to  enforce  is  as  common  as  Professor  Miller 
would  have  it  appear.  Finally  we  are  chided 
for  applying  to  imaginary  and  complex  quan- 
tities the  distinction  between  positives  and 
n^atives.  Yet,  if  precedent  is  to  be  a  guide, 
we  can  plead  that  both  Gauss  and  Weierstrass 
used  the  two  adjectives  with  respect  to  imag- 
inary quantities. 

bobert  p.  bichabdson, 
Edward  H.  Landis 


QtJOTATIONS 
scientific  snobbery 

One  reason  for  the  neglect  of  science  is  that 
scientific  men  themselves  frequently  misrepre- 
sent the  objects  for  which  they  work.  For  ex- 
ample, they  often  pretend  that  they  perform 
their  labors  merely  for  their  own  amusement. 
We  once  heard  it  wittily  said  of  such  a  man 
that  he  takes  out  his  watch  before  dinner  and 
exclaims,  **  Ha !  I  have  half  an  hour  before  I 
must  dress  for  dinner;  I  will  just  step  over  to 
my  laboratory  and  make  a  discovery."  But 
the  public  is  not  so  easily  deceived  and  there- 
fore thinks  in  its  dull  way  that  the  man  of 
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science  really  labors  in  the  hope  of  making 
some  enormous  fortune  or  obtaining  some 
great  honor.  On  another  occasion,  we  heard  it 
said  of  a  man  who  has  been  toiling  for  years 
in  the  tropics  for  nothing,  that  '^  nobody  knows 
why  he  does  it,  but  we  all  believe  that  he  wants 
a  knighthood.''  When  we  timidly  suggested 
that  he  was  guided  merely  by  a  sense  of  duty, 
we  were  met  by  a  stare  of  astonishment.  Cer- 
tainly this  worker  has  never  received  a  penny 
for  his  work  as  yet  and  never  vnll,  and  we  fear 
that  not  even  a  knighthood  will  come  his  way. 
No,  men  of  science  do  not  work  either  for 
amusement  or  to  make  fortunes.  Like  artists 
and  musicians,  they  often  find  their  labors 
fascinating  because  nature  imbues  them  with 
an  instinct  in  the  directions  chosen  by  them; 
but  they  are  also  conscious  that  their  work 
will  bring  them  no  personal  profit — ^not  so 
much  as  that  which  a  tithe  of  the  ability 
shown  by  them  in  science  would  have  yielded 
them  in  politics,  law  or  grocery.  Their  ulti- 
mate object  is  to  benefit  humanity  by  adding 
to  the  store  of  knowledge  which'  lifts  the  civil- 
ized man  so  far  above  the  savage  of  the  jungles. 
And  that  is  the  greatest  object  which  any  man 
can  keep  before  his  eyes. 

Another  form  of  scientific  snobbery  is  the 
pretense  that  science  has  no  practical  object  in 
view — ^it  is  so  lofty  a  pursuit  that  the  man  of 
science  should  live  among  the  stars  and  not 
soil  his  fingers  with  the  common  earth  of 
everyday  life.  Even  Lord  Kelvin  said  "that 
no  great  law  in  natural  philosophy  has  ever 
been  discovered  far  its  practical  application  " 
— ^though  no  one  based  more  patents  on  his 
own  researches  than  did  Lord  Kelvin.  He 
may  have  been  right  in  one  sense,  but  certainly 
not  in  all  (and  he  can  not  be  accused  of  any 
form  of  snobbery).  Thus  geometry  was  really 
founded  for  the  purposes  of  architecture  and 
navigation.  Mechanics  was  created  to  assist 
the  engineer,  and  the  theories  of  heat  and  of 
the  conservation  of  energy  were  probably  gen- 
erated by  the  steam-engine;  while  the  entire 
science  of  pathology  has  simply  been  created 
for  its  practical  application  as  regards  the  pre- 
vention and  cure  of  disease.  Certainly  inves- 
tigations which  were  apparently  useless  at  the 


outset  have  often  led  to  valuable  practical  ap- 
plications; but  th^  were  usually  tmdartakai 
because  the  worker  knew  that  he  must  first 
solve  general  iiroblems  before  applying  the 
solution  to  specific  cases.  We  believe  that  all 
the  great  theorists  had  practical  applications 
before  them  like  a  distant  light  even  in  the 
greatest  darkness  of  their  efforts.  Is  it  likely 
that  Newton,  or  Harvey,  or  Faraday  did  not 
prophetically  see  that  their  work  would  some 
day  benefit  humanity?  Nature  is  infinite, 
and  it  is  therefore  wise  to  toil  in  immediate 
contact  with  human  needs  and  not  to  lose  one- 
self entirely  far  away  from  the  remotest 
utilitarian  objects.  In  most  cases  those  who 
lose  all  touch  of  the  useful  in  their  investiga- 
tions end  by  becoming  useless  themselves. 
They  are  above  the  practical,  and  therefore  be- 
come unpractical,  and  finally  impossible. 

Perhaps  the  worst  form  of  scientific  snob- 
bery is  the  pretense  that  the  man  of  science  is 
absolutely  above  cash  in  any  form.  Let  us 
distinguish.  To  effect  discovery,  a  man.  must 
concentrate  all  his  energies  upon  a  single 
point;  he  has  no  time  to  watch  the  share 
market,  or  to  promote  companies  in  connec- 
tion with  his  findings;  and  it  will  be  lucky  if 
he  succeeds  in  making  any  advance  at  aU  even 
with  all  his  energies  bent  upon  the  point  of 
issue.  In  that  sense,  th^ef  ore,  he  must  ignore 
cash.  But  even  here  various  circumstances 
should  influence  him.  If  he  is  a  bachelor,  he 
may  do  as  he  pleases,  and  may  live  as  a  recluse 
upon  brown  bread  and  water  in  a  monk's  cell 
if  he  wish.  But  if  he  has  children  or  other 
dependants,  is  he  justified  in  allowing  them  to 
be  brought  up  uneducated  in  poverty  ^  Such 
a  thing  would  not  be  meritorious  in  him  but  a 
crime;  for  we  have  our  duties  not  only  to  sci- 
ence but  to  our  families.  The  scientist  who 
pretends  his  indifference  to  mon^  is,  there- 
fore, often  only  a  snob.  Moreover,  although 
he  himself  may  have  no  children,  or  may 
possess  independent  means,  this  need  not  nec- 
essarily be  the  case  with  others.  His  quixotic 
attitude  merely  lowers  the  price  of  science  in 
the  world  and  causes  other  and  probably  better 
men  to  suffer.  Still  further,  for  the  most 
obvious  economical  reasons,  it  causes  science 
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in  general  to  suffer,  because  when  young  men 
see  the  poverty  of  the  most  suoceasful  inves- 
tigators they  hesitate  to  enter  such  fields  of 
labor  and  the  recruiting  of  the  voluntary 
army  of  science  is  naturally  reduced.  Cer- 
tainly no  scientific  man  has  the  smallest  desire 
to  be  a  millionaire;  but  moderate  competence 
is  useful  to  him  as  to  others.  A  certain 
amoimt  of  money  gives  him  a  proper  infiuence 
for  good  in  society,  and  enables  him  to  devote 
himself  to  those  investigations  which  his  na- 
ture teUs  him  he  is  most  capable  of  conduct- 
ing. On  the  other  hand,  keep  him  in  poverty 
and  he  soon  loses  his  enthusiasm ;  he  becomes 
a  fakir  sitting  in  rags  by  the  roadside,  and  the 
■  ripest  years  of  his  life  are  often  wasted.  Is 
there  any  intrinsic  reason  why  the  greatest 
efforts  of  the  best  minds  in  the  most  fertile  of 
fields  should  lead  to  poverty?  Yet  the  history 
of  the  world  proves  that  they  generally  do  so 
— ^to  the  loss  not  only  of  science  but  of  the 
world.  And  why,  pray  ?  Because  when  science 
asks  for  her  dole,  the  world  replies,  ^'But 
those  great  men.  Smith  and  Jones,  are  proud 
to  labor  for  nothing;  why  then  should  I  pay 
you?"  Alas,  poor  ignorant  world  does  not 
know  that  if  Smith  and  Jones  are  genuine 
workers  they  are  probably  too  much  engrossed 
in  their  toil  to  bestir  themselves  for  payment; 
while  if,  as  more  often  happens,  they  are 
merely  purveyors  of  others'  labors,  then  their 
lofty  and  xx)pular  i)ose  is  adopted  for  a  pur- 
-poae.  And,  indeed,  snobbery  is  often  a  paying 
cult,  and  those  who  labor  for  nothing  do  little 
but  frequently  get  much ! 

In  science  as  in  other  things,  the  proper  and 
honest  procedure  is  to  pay  for  work  done;  and, 
to  be  frank,  the  encouragement  of  science,  of 
which  we  hear  so  much  nowadays,  must  in  the 
end  come  to  this — or  to  nothing.  And  in  sci- 
ence as  in  other  things  snobbery  is  a  false 
pose  which  brings  only  contempt  upon  those 
who  adopt  it. — Science  Progress, 


PROCEEDINGS  OP  THE  NATIONAL 
ACADEMY  OP  SCIENCES 

The  third  number  of  Voliune  3  of  the  Pro- 
eeedings  of  the  National  Academy  of  Sciences 
contains  the  following  articles: 


The  Condensation  and  Evaporation  of  Oas 
Molecules:  Irving  Langmuir,  research  labo- 
ratory, Gbneral  Electric  Company,  Schenec- 
tady, N.  Y.  A  discussion  of  the  evaporation 
vs.  the  reflection  theory  with  conclusions  favor- 
ing the  former. 

The  Ninth  Satellite  of  JupUer:  Seth  B. 
Nicholson,  Mount  Wilson  Solar  Observatory, 
Cam^ie  Institution  of  Washington.  Com- 
parison of  the  orbits  of  the  Eighth  and  Ninth 
Satellites.  The  mean  period  of  the  Ninth  is 
746  days  and  its  diameter  is  probably  about  15 
miles. 

Aortic  Cell  Clusters  in  Vertebrate  Embryos: 
H.  E.  Jordan,  department  of  anatomy.  Uni- 
versity of  Virginia.  The  hemogenic  activity 
of  embryonic  endothelium  is  a  normal  fimc- 
tion  at  a  certain  stage  of  embryonic  develop- 
ment. 

Bheotropism  of  Epinephelus  Striatus  Bloch: 
Hovey  Jordan,  Bermuda  Biological  Station  for 
Eesearch,  Agar's  Island,  Bermuda.  The  lip 
region  is  the  most  sensitive  part  of  the  body 
surface.  The  end  organs  of  tactile  sensitivity 
serve  also  as  organs  of  rheotropic  sensitivity. 

Studies  of  the  Oenus  Phytophthora:  J. 
Bosenbaum,  Bureau  of  Plant  Industry,  Wash- 
ington, D.  C.  A  search  for  determining  char- 
acters of  diagnostic  values  in  testing  the 
different  species. 

A  Possible  Function  of  the  Ions  in  the  Elec- 
tric Conductivity  of  Metals:  Edwin  H.  Hall, 
Jefferson  Physical  Laboratory,  Harvard  Uni- 
versity. A  discussion  of  the  number  of  ions 
necessary  to  maintain  currents  of  great 
density,  and  of  the  temperature  relations  of 
conductivity  if  due  to  ions. 

The  Oravimetric  Survey  of  the  United 
States:  William  Bowie,  Division  of  Oeodesy, 
U.  S.  Coast  and  G^detic  Survey.  A  sum- 
mary of  the  present  status  of  the  subject 

The  Magnetization  of  Iron,  Nickel,  and 
Cobalt  by  Rotaiion  and  the  Nature  of  the 
Magnetic  Molecule:  S.  J.  Bamett,  department 
of  physics,  Ohio  State  University.  A  con- 
firmation of  the  assumption  that  only  elec- 
trons are  in  orbital  revolution  in  all  the  sub- 
stances investigated. 
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*The  IntenaUies  of  Z-Bays  of  the  L  Series: 
David  L.  Webster  and  Harry  Olark,  Jeffer- 
son Physical  Laboratory,  Harvard  University. 
A  discussion  of  the  intensities  in  the  case  of 
platinum  as  functions  of  the  potentials  pro- 
ducing them. 

The  Use  of  Vctsectomized  Male  Mice  as 
Indicators:  0.  0.  Little,  Harvard  Medical 
School. 

Photographic  MagnitiLdes  of  Stars  in  the 
Selected  Areas  of  Kapteyn:  Frederick  H. 
Seares,  Mount  Wilson  Solar  Observatory, 
Carnegie  Institution  of  Washington. 

Archaeology  of  Mammoth  Oave  and  Vicin- 
ity: A  Preliminary  Report:  N.  0.  Nelson, 
American  Museum  of  Natural  History,  New 
York.  Two  isolated  horizons  of  culture  have 
been  found;  one  indicating  an  agricultural  peo- 
ple, the  other  a  hunting  people. 

The  Production  in  Dogs  of  a  Pathological 
Condition  which  closely  Resembles  Human 
Pellagra:  Bussell  H.  Chittenden  and  Frank 
P.  TJnderhill,  Sheffield  Laboratory  of  Physio- 
logical Chemistry,  Yale  University.  The  ab- 
normal state  is  due  to  a  deficiency  in  some 
essential  dietary  constituent  or  constituents 
presumably  belonging  to  hitherto  unrecognized 
but  essential  components  of  an  adequate  diet 

The  Complete  Enumeration  of  Triad  Sys- 
tems in  16  Elements:  F.  N.  Cole,  Louise  D. 
Cummings  and  H.  S.  White.  There  are 
eighty  types. 

New  Data  on  the  Phosphorescence  of  Cer- 
tain Sulphides:  Edward  L.  Nichols,  depart- 
ment of  physics,  Cornell  University- 

The  Reactions  of  the  Melanophores  of  the 
Homed  Toad:  Alfred  C.  Redfield,  zoological 
laboratory  of  the  Museum  of  Comparative 
Zoology,  Harvard  College. 

The  Coordination  of  the  Melanophore  Re- 
actions of  the  Homed  Toad:  Alfred  C.  Red- 
field,  zoological  laboratory  of  the  Musemn  of 
Comparative  Zoology,  Harvard  College. 

Petrified  Coals  and  Their  Bearing  on  the 
Problem  of  the  Origin  of  Coals:  Edward  C. 
Jeffrey,  botanical  laboratory.  Harvard  Uni- 
versity. Coals  containing  ''coal  balls"  are 
abnormal,  but  there  is  no  good  evidence  that 


''coal   balls"    are   organized   from 
accimiulated  in  sUu. 

The  Effect  of  Degree  of  Injury,  Level  of  Out 
and  Time  within  the  Regenerative  Cycle  upon 
the  Rate  of  Regeneration:  Charles  Zeleny, 
department  of  zoology.  University  of  Illinois. 

Preliminary  Note  on  the  Distribution  of 
Stars  with  Respect  to  the  Gal€Lctic  Plane: 
Frederick  H.  Seares,  Mount  Wilson  Solar  Ob- 
servatory, Carnegie  Institution  of  Washing- 
ton. A  comparison  of  Mount  Wilson  counts 
with  Kapteyn's,  in  which  good  agreement  is 
found,  as  compared  with  both  the  results  of 
Chapman  and  Melotte  are  not  homogeneous. 

National  Eesearch  Coimcil;  Eesearch  Com- 
mittees in  Educational  Institutions;  Central 
Committees  on  Research;  Reports  of  Meet- 
ings of  the  Executive  Committee. 

Edwin  BmwsLL  Wilson 

Massachusetts  Instituti  or  Txchnologt, 
Gaicb&idoX|  Mass. 


SPECIAL  ARTICLES 

A  QUANTITATIVE  METHOD  OP  ASCBRTAININQ 

THE  MECHANISM  OP  GROWTH  AND   OF 

INHIBITION  OP  GROWTH  OP 

DORMANT  BUDS^ 

1.  Each  plant  possesses  a  number  of  dor- 
mant buds,  which  may  grow  out  when  they 
are  isolated  but  which  remain  dormant  under 
normal  conditions.  The  problem  to  be  solved 
is  the  mechanism  of  inhibition  in  the  latter 
and  of  growth  in  the  former  case.  Former  re- 
sults published  by  the  writer  on  Bryophylhtm 
calycinum^  indicated  that  both  phenomena 
are  reciprocal,  inasmuch  as  the  growth  of  a  bud 
depends  upon  the  availability  of  obtain  mate- 
rial, while  the  inhibition  is  due  in  general  to 
the  non-availability  of  such  material,  and  this 
non-availability  is  frequently  brought  about 
by  the  absorption  or  withdrawal  of  the  mate- 
rial by  another  growing  organ.  Thus  each 
node  of  Bryophyllum  calycinum  has  two 
leaves  and  in  the  axil  of  each  leaf  is  found 

1  From  the  Laboratories  of  The  Boekef eller  la- 
Btitate  for  Medical  JEtesearch,  New  York. 

>Loeb,  J.,  Boi.  Gae.,  1915,  LZ.,  249;  1918, 
LXn.,  293;  1917,  LXIIL,  25.  '<The  Organism  as 
a  Whole, ' '  New  York,  1916,  p.  153. 
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a  dormant  bu<L  Besides,  each  of  the  numeroufl 
notches  of  a  leaf  contains  a  dormant  bnd. 
None  of  these  buds  grow  out  into  shoots  in 
the  normal  life  of  the  plant.  When  we  cut  out 
a  piece  of  the  stem  containing  a  node  with 
its  two  buds,  remove  the  two  leaves,  and  sus- 
pend it  in  moist  air,  the  buds  of  the  stem 
will  g^row  out  very  slowly  if  at  all.  If  we 
isolate  a  leaf,  and  suspend  it  in  moist  air, 
a  few  of  its  many  notches  will  g^row  out 
into  shoots.  When  we  suspend  a  piece  of  stem 
with  one  node  and  with  only  one  leaf  attached 
in  moist  air  the  bud  on  the  stem  opposite  the 
leaf  will  grow  out  very  rapidly,  but  the  growth 
of  shoots  in  the  leaf  will  be  suppressed  or  very 
much  retarded.  The  writer  assumed  that  in 
this  case  substances  needed  for  the  growth  of 
the  buds  in  the  leaf  were  absorbed  by  the  stem 
and  used  for  the  growth  of  its  bud;  and  that  as 
a  consequence  the  buds  in  the  leaf  were  pre- 
vented from  growing  owing  to  lack  of  material 
The  writer  has  recently  carried  out  a  series  of 
quantitative  experiments  which  seem  to  make 
this  theory  fairly  certain  and  a  few  of  which 
shall  be  described  in  this  preliminary  note. 

2.  According  to  this  theory,  leaves  of  Bryo- 
phyllUm  of  equal  size  should  when  isolated 
produce  in  the  same  time,  at  the  same  tem- 
jierature  and  moisture,  the  same  mass  of  shoots 
from  their  notches.  This  is  only  generally 
true  when  we  compare  leaves  of  different  plants 
or  of  different  age  of  the  same  plant.  If,  how- 
ever, we  compare  the  two  leaves  belonging  to 
the  same  node  of  a  plant  (having  the  same 
size,  age  and  history)  the  weight  of  the  shoots 
produced  by  the  two  leaves  is  equal  within  the 
unavoidable  limits  of  error  of  such  an  experi- 
ment, as  the  examples  in  Table  I.  show.  The 
two  leaves  of  a  node  will  always  be  designated 
as  a  and  h. 

Leaves  of  Brpophyllum  calydnum  of  equal 
size  (and  from  the  same  node)  produce  in  the 
same  time,  under  identical  conditions,  equal 
masses  of  young  shoots  (although  the  niunber 
of  shoots  formed  is  generally  different  in  the 
two  leaves). 

8.  It  followed,  moreover,  that  if  we  diminish 
the  mass  of  a  leaf  by  cutting  out  a  piece  from 
its   center  while  the  sister  leaf    (from  the 


TABLM  I 

Number  of  Nmiib«r  of  Bhooto 

Ezperi-  Prodaoed  from 

mcnt  Lftftf 

a  3 

6  3 

a  1 

h  2 

a  2 

h  4 

a  6 

h  4 

a  4 

h  6 


I. 


n. 


m. 


IV. 


V. 


WoUtht  of  Shoota 
Produced  In  8S 
DayiOm. 

0.350 
0.345 
0.290 
0.306 
0.375 
0.385 
0.594 
0.607 
0.457 
0.455 


same  node)  remains  intact,  the  shoots  pro- 
duced by  the  two  leaves  (when  isolated  from 
the  stem)  should  be  in  the  ratio  of  the  masses 
of  the  two  leaves.  In  five  leaves  the  center 
was  cut  out  while  their  sister  leaves  were  left 
intact.  Both  sets  of  leaves  were  supended  in 
an  aquarium  with  their  apices  in  water.  After 
37  days  the  weight  of  the  shoots  formed  in 
each  set  of  leaves  as  well  as  the  weight  of  the 
leaves  was  ascertained  and  it  was  found  that 
each  set  of  leaves  produced  shoots  in  propor- 
tion to  its  mass  (Table  II.). 

TABLE  n 

Leaves  Dipping  in  Water 


Total 

Total 

Weight  of 

Total 

Num- 

Weight 

Shoots 

Weight 

ber  of 

of 

Produced 

of  6 

Sbooti 

Shoots 

per  Gram 

LeaTes, 

Pro- 

Pro- 

of Leaf  In 

Om. 

dnoed 

duced. 
Om. 

87  Days. 
Mg. 

Center  of  leaf  cut  out.. 

7.61 

11 

0.756 

99 

Leaves  intact 

13.80 

9 

1.405 

101 

The  shoot  production  in  the  two  sets  of 
leaves  was,  therefore,  within  the  limits  of  error 
in  proportion  to  the  mass  of  the  leaves  them- 
selves.* 

When  the  same  experiment  is  made  with 
leaves  not  dipping  in  water  the  results  are  not 
so  perfect,  due  possibly  to  the  fact  that  the 
leaves  with  their  center  cut  out  dry  out  more 
rapidly  than  the  intact  leaves  (Table  m.). 

8  Since  the  sarf  ace  of  the  leaves  is  approximately 
proportional  to  the  mass,  we  must  for  the  present 
reserve  the  privilege  of  substituting  the  surface  for 
weight  in  the  expression  of  the  numerical  relation, 
if  necessary. 
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TABLE  m 

Leaves  Kept  in  Moist  Air 


Total 

Total 

Weight  of 

Total 

Num- 

WelgHt 

Shoote 

Weight 

ber  of 

of 

Prodooed 

of  fi 

glioots 

Shoots 

LWTM. 

Pro- 

Pro- 

of  Leaf  In 

Qm. 

dttOOd 

duoed. 

aSDayi, 

Om. 

Mg. 

Center  of  leaf  cat  oat.. 

5.42 

13 

0.690 

109 

Leaves  intact 

11.81 

20 

1.207 

102 

These  ohservations  a^ree  nMh  the  assutnp' 
iion  that  the  growth  of  dormant  buds  is  deter- 
mined by  and  is  in  proportion  to  the  quantity 
of  a  certain  material  avaHahU  for  the  huds. 

4.  In  the  previous  publications  attention 
had  been  called  to  the  fact  that  in  an  isolated 
leaf  only  a  few  of  the  numerous  notches  grow 
into  shoots  and  this  had  been  explained  on 
the  assumption  that  those  notches  which  hap- 
pen to  grrow  out  first  attract  all  the  material 
from  the  leaf  and  thereby  prevent  the  other 
notches  from  growing.  This  suggestion  was 
supported  by  the  observation  that  if  a  leaf  is 
cut  into  isolated  pieces  each  possessing  one 
notch,  each  notch  gives  rise  to  a  new  shoot 
(provided  that  the  piece  is  not  too  small). 
The  shoots  in  the  subdivided  leaf  grow  more 
slowly  than  the  less  nmnerous  shoots  of  whole 
leaves.  On  the  basis  of  our  quantitative 
method  we  should  therefore  expect  that  if  of 
two  isolated  sister  leaves  one  (a)  is  left  intact 
while  the  other  (h)  is  cut  into  as  many  pieces 
as  it  contains  notches,  the  ratio  of  the  weight 
of  shoots  produced  to  the  weight  of  the  leaf 
should  be  equal  in  both  leaves ;  in  spite  of  the 
enormous  difference  in  the  number  of  shoots 
produced.  If  a  leaf  is  divided  into  two  halves 
a  and  h,  and  half  h  further  subdivided  into 
as  many  pieces  as  there  are  notches,  the  numer- 
ous shoots  produced  by  the  isolated  notches 
should  not  weigh  more  than  the  few  produced 
in  the  intact  half. 

These  experiments  encounter  the  difficulty 
that  if  the  piece  of  a  leaf  is  below  a  certain 
size  its  notch  will  fail  to  produce  a  shoot;  and 
if  the  piece  approaches  this  lower  limit  its 
shoot  production  is  still  considerably  retarded 
so  that  the  law  of  proportionality  no  longer 


holds.  In  spite  of  this  and  some  other  sources 
of  error  the  results  are  in  fair  agreement  with 
the  theory. 

TABLE  IV 


Number  of  Bzpettment 


{a  (intact  leaf^ 
6  ( subdivided 
leaf) 

{a  (intact  leaf) 
b  r  sabdivided 
leaf) 


in.. 


IV. 


Ha^  leavea 

fa  (intact  half  of 

leaf) 

b  (subdivided 

half  of  leaf)... 
'a (intact  half  of 

leaf) 

b  (subdivided 
half  of  leaf)... 


Weight 

of  Leaf. 

Om. 


Numbw 
of 


4.47 

3.17 
1.866 

1.727 


1.800 
1.586 
1.062 
0.920 


Pro- 
dooed 


15 
8 

14 


1 
6 
3 
6 


Total 
Weight  of 

Shoota 
Prodooed 

In  33 
Dajra»Qm. 


Gtamot 


0.450 

0.300 
0.316 

0.345 

Total 
Weight  of 

Shoote 
Prodooed 
In  21  Day* 

0.072 
0.049 
0.063 
0.057 


PtO" 

dnced 


Mg. 


100 

95 
169 

200 


39 
31 
59 
62 


The  experiments  support  the  view  that  when 
in  a  leaf  shoots  are  formed  they  withdraw 
material  from  the  other  notches  and  that  it  is 
this  withdrawal  of  material  which  prevents 
the  other  notches  from  growing. 

5.  By  the  same  reasoning  we  should  expect 
that  the  inhibition  in  the  growth  of  the  not<^e3 
of  the  leaf  by  a  piece  of  stem  (referred  to  in 
the  beginning  of  this  note)  is  due  to  the  ab- 
sorption of  material  from  the  leaf  by  the  stem. 
In  corroboration  of  this  assumption  the  writa 
has  been  able  to  show  that  the  inhibiting  effect 
of  the  stem  upon  leaves  of  the  same  size  in- 
creases with  the  mass  of  the  strai.  It  has  also 
been  possible  to  show  by  quantitative  experi- 
ments that  the  inhibiting  effect  of  pieces  of 
stem  of  the  same  sice  upon  leaves  of  different 
size  diminishes  when  the  size  of  the  leaves 
increases.  We  may  say  that  the  stem  acts  upon 
the  leaf  as  if  it  reduced  the  size  of  the  latter. 

But  the  withdrawal  of  material  by  another 
organ  is  not  the  only  way  by  which  the  growth 
of  a  bud  is  inhibited*  The  main  condition  for 
growth  is  that  the  material  reaching  the  bud 
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should  exceed  a  certain  limiting  quantity.  If 
there  is  not  enough  material  available  or  if 
for  anatomical  reasons  the  material  can  not 
reach  a  bud  the  latter  will  be  prevented  from 
growing. 

6.  We  do  not  wish  to  discuss  the  nature  of 
the  substances  which  cause  the  growth,  but  it 
is  important  to  know  that  the  leaves  will  form 
no  shoots  or  only  very  few  if  kept  in.  the  dark. 
Six  pairs  of  leaves  from  the  same  node  were 
suspended  in  moist  air,  one  leaf  of  each  node 
in  the  dark,  one  in  the  light.  After  one  month 
the  six  leaves  in  the  dark  (weighing  11.65  gm.) 
had  produced  only  8  etiolized  shoots  weighing 
0.016  gm.,  while  the  six  sister  leaves  in  the 
light  (weighing  8.03  gm.)  had  produced  24 
normal  shoots,  weighing  0.544  gm.  The  shoot 
production  in  the  light  was  therefore  more 
than  thirty  times  as  great  as  that  in  the  dark. 
This  may  mean  that  the  material  from  which 
the  new  shoots  are  produced  in  a  leaf  is  itself 
to  a  large  extent  a  product  of  or  dependent 
upon  the  assimilatory  activity  of  the  leaf. 
The  root  formation  did  not  seem  diminished 
in  the  dark,  and  at  first  it  seemed  even  en- 
hanced. 

Jaoqubs  Loeb 

SOCIETIES  AND  ACADEMIES 

THB  BOTANICAL  SOCIETY  OP  WASHINGTON 

Thi  117th  regular  meeting  of  the  Botanical  So- 
ciety of  Washington  was  held  in  the  assembly  haU 
of  the  Cosmos  Club,  at  8  p.m.,  January  2,  1917, 
President  T.  H.  Kearney  presiding. 

The  program  was  devoted  to  the  subjeet  of 
Plant  Introduetion,  under  which  the  following 
papers  were  presented: 

The  Need  of  More  Foreign  Agricultural  Explora- 
tion (illustrated) :  Dr.  David  Faibohild. 

Dr.  Fairchild  called  attention  to  the  need  of 
more  foreign  exploration  and  to  the  fact  that  up  to 
the  present  time  a  comparatively  small  amount  of 
money  had  been  expended  on  this  important  work. 
The  most  successful  type  of  agricultural  explora- 
tion is  that  carried  on  by  men  interested  in  par- 
ticular crops.  The  need  of  studying  the  methods  of 
agricultural  production  in  foreign  countries,  some 
of  the  more  important  recent  introductions,  and  the 
difficulty  in  getting  people  to  adopt  new  foods 
were  emphasized. 


The  WUd  Belativee  of  Our  Crop  PktnU;  Their 
Value  in  Breeding;  How  to  Secure  Them  (illus- 
trated) :  Mb.  Walter  T.  Swingle. 

The  usefulness  of  the  wild  relatives  of  our  crop 
plants  in  securing  such  desirable  qualities  as 
hardiness,  earliness  or  lateness  of  blooming  or  of 
ripening,  disease  resistance,  extra  vigor,  etc.,  were 
pointed  out.  As  an  example,  the  desert  kumquat  of 
Australia,  which  does  not  resemble  closely  in  gen- 
eral appearance  true  Citrus,  was  found  to  be  a  most 
desirable  plant  for  the  successful  breeding  of  hardy 
and  drought-resistant  citrous  fruits.  Mr.  Swingle 
stated  that  a  properly  digested  technical  knowl- 
edge of  the  wild  relatives  of  our  cultivated  plants 
is  an  indispensable  foundation  for  all  efficient  plant 
introduction  and  plant  breeding. 

The  Introduction  of  Foreign  Plant  Diseases:  Ha. 
R  Kent  Beattis. 

Mr.  Beattie  separated  all  diseases  of  economic 
plants  into  two  groups:  (1)  Those  which  have 
passed  from  native  plants  to  the  introduced  hosts; 
(2)  those  which  have  been  introduced,  such  as 
citrus  canker  and  chestnut-bark  disease.  Diseases 
are  brought  in  on  diseased  crop  plants  introduced 
for  commercial  use  or  for  scientific  purposes,  or 
the  spores  may  be  carried  in  on  plants  not  affected 
by  the  disease.  Commercial-plant  introductions  are 
inspected  usually  by  entomologists  and  fungus  dis- 
eases are  often  not  detected.  The  material  im- 
ported by  the  U.  S.  Department  of  Agriculture 
undergoes  rigid  inspection  and  retention  in  case 
any  diseases  are  suspected.  During  the  year  1916 
the  Federal  Horticultural  Board  found  on  the  ma- 
terial imported  by  the  U.  S.  Department  of  Agri- 
culture 157  different  diseases. 

The  Protection  and  Propagation  of  Plant  Introduc- 
tions: Db.  B.  T.  Galloway. 

Dr.  Gkdloway  called  attention  to  the  rapid 
change  in  public  sentiment  in  the  matters  of  plant 
sanitation  and  hygiene  and  to  the  need  of  a  con- 
structive policy  in  adequately  protecting  our  crop 
plants,  and  at  the  same  time  not  closing  the  doors 
to  the  development  of  new  crop  industries.  He  also 
discussed  a  number  of  the  problems  confronting  the 
Office  of  Seed  Plant  Introduction. 

The  118th  regular  meeting  of  the  Botanical  So- 
ciety of  Washington  was  held  in  the  assembly  hall 
of  the  Cosmos  Qub,  at  8  p.]f .,  Pebruary  6,  1917. 
Porty-f our  members  and  fourteen  guests  were  pres- 
sent. 
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Dr.  B.  T.  OaUowEjy  Mr.  Charles  F.  Deering  and 
Professor  W.  D.  Crocker  were  elected  to  member- 
ship. 

The  program  of  the  evening  was  devoted  to  the 
subject  of  ''The  Relation  of  Plant  Baecession  to 
Forestry  and  Grazing." 

Mr.  C.  O.  Bates  discussed  the  natural  regenera- 
tion of  forest  stands  in  the  climax  formations  of 
the  Bocky  Mountain  region  and  called  attention 
especially  to  the  temporary  control  of  the  sub- 
climax  following  such  a  disturbance  as  cutting. 
In  practical  management  of  forests  the  distinct 
problems  in  kind  and  degree  of  cutting  can  be  met 
by  the  application  of  an  intimate  knowledge  of  the 
range  of  conditions  under  which  succession  takes 
place. 

Two  types  of  succession  in  the  forests  of  Ore- 
gon and  Washington  were  described  by  Dr.  J.  Y. 
Hoffman.  The  first  type  is  dependent  upon  the  pro> 
duction  of  seed  by  remaining  seed  trees.  This  type 
advances  into  an  unoccupied  area  at  the  rate  of  150 
to  300  feet  during  each  generation^  and  the  result- 
ing forest  is  composed  of  trees  of  unequal  age.  In 
the  second  type  the  seeds  produced  by  the  old  stand 
retain  their  viability  when  the  forest  is  destroyed 
and  germinate  to  form  a  new  forest  of  the  same 
type  and  of  even-aged  trees. 

Mr.  A.  W.  Sampson  called  attention  to  the  im- 
portance of  studies  of  succession  in  the  manage- 
ment of  range  lands  of  the  Forest  Service.  Cer- 
tain species  appear  early  and  others  late  in  the 
succession  which  leads  to  the  development  of  the 
climax  or  ultimate  type.  From  the  record  of  the 
time  of  appearance  or  disappearance  of  these  spe- 
cies it  is  possible  to  determine  whether  the  pasture 
is  being  properly  or  improperly  used.  In  the  latter 
case  changes  in  the  management  can  be  initiated 
which  will  retain  or  favor  the  reestablishment  of 
desirable  plants. 

The  revegetation  of  badly  over-grazed  areas  in 
the  Santa  Bita  Mountain  district  of  Arizona  was 
discussed  by  Mr.  £.  O.  Wooton.  When  such  areas 
were  protected  small  weedy  annuals  and  annual 
grasses  were  first  to  enter,  followed  by  short-lived 
perennial  grasses,  and  these  in  turn  by  long-lived 
perennial  grasses  and  a  few  species  of  perennial 
herbs  and  low  undershrub.  Fire  was  found  to  be 
the  principal  factor  in  preventing  shrubs  from 
replacing  the  grasses. 

The  papers  were  discussed  by  Mr.  G.  A.  Pearson, 
Mr.  J.  T.  Jardine,  Dr.  David  GrifBfths,  and  Dr.  H. 
L.  Shantz. 

H.  L.  Shantz, 
Corresponding  Secretary 


ANTHROPOLOQICAL  80CIBTT  OP  WASHUfOTOH 

Thx  509th  meeting  of  the  society  was  held  in  the 
lecture  room  of  the  Carnegie  Library  on  March  19. 
At  this  meeting  Dr.  Fay-Cooper  Cole,  of  the  de- 
partment of  anthropology.  Field  Museum  of  Nat- 
ural History  in  Chicago,  delivered  a  lecture  on 
"The  Pagan  Tribes  of  the  Philippines.'' 

Dr.  Cole  first  described  the  peopling  of  the  is- 
lands, and  the  intermingling  of  peoples  which  has 
resulted  in  the  present  population.  The  pigmy 
blacks  or  Negritos  were  held  to  be  the  aboriginal 
inhabitants  of  the  islands.  The  invading  peoples 
are  believed  to  have  come  in  several  waves,  the 
earliest  of  which  appears  to  have  been  composed 
of  a  people  who  were  physically  allied  to  the  Pofy- 
nesians.  These  were  followed  by  successive  inva- 
sions of  primitive  Malays.  The  effects  of  move- 
ments of  alien  peoples  and  beliefs  was  also  out- 
lined. Traces  of  the  Hindu-Buddhist  movement 
are  evident  in  the  folk-lore,  while  the  great  effects 
of  the  introduction  of  Mohammedism  and  Chris- 
tianity are  a  matter  of  historic  record. 

The  greater  part  of  the  evening  was  devoted  to 
a  description  of  the  most  fundamental  facts  of  the 
religious,  social  and  economic  life  of  three  pagan 
tribes — ^the  Bagobo  of  southern  Mindanao  and  the 
Bontoc  Igorot  and  the  Tinguian  of  northern 
Luzon.  The  Bagobo  live  on  the  lower  slopes  of  Mt. 
Apo,  in  whose  lofty  summit  a  host  of  spirits  are 
supposed  to  dweU.  The  people  also  believe  in.  a 
class  of  powerful  spirits  which  inhabit  the  realms 
of  the  earth.  The  Igorot  and  Tinguian,  living  in 
a  rugged  coiutry,  have  terraced  the  mountain  sides 
for  the  cultivation  of  rice,  and  have  developed  an 
elaborate  system  of  irrigation.  Until  recent  years 
both  the  last-named  tribes  have  been  ardent  head- 
hunters,  but  the  motive  for  taking  the  skull,  as 
well  as  its  final  disposition,  differ  in  the  two  dis- 
tricts. These  tribes  resemble  each  other  in  lan- 
guage and  physical  type  but  differ  in  political  or- 
ganization and  in  the  construction  of  dwellings. 

Franobs  Dbnsmobb, 
Seoretary 

Errata:  In  making  up  the  article  on  the  Indus- 
trial Fellowships  of  the  Mellon  Institute,  by  Dr. 
B.  F.  Bacon,  published  in  the  issue  for  April  27, 
pp.  399  to  403,  two  errors  occurred.  The  footnote 
on  p.  402  should  read:  "The  system  of  industrial 
research  founded  by  the  late  Dr.  Bobert  Kennedy 
Duncan  was  initiated  at  the  University  of  Kansas, 
and  later  transferred  to  the  University  of  Pitts- 
burgh.'^  The  name  of  William  A.  Hamor,  M.A., 
assistant  director,  should  have  been  included  among 
the  officers  of  administration. 
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THE  MAKING  OF  SCIENTIFIC 
THEORIES^ 

The  ancient  Hebrews  conceived  the 
earth  to  be  a  disk  hemmed  in  on  all  sides  by 
mountains  and  surmounted  by  the  crystal 
dome  or  firmament  of  the  ''heavens." 
This  covered  disk  floated  upon  **the 
waters  under  the  earth"  and  from  the 
"windows  of  heaven"  waters  were  poured 
out  upon  the  ''thirsty  earth"  from  another 
reservoir  which  was  above  the  firmament. 
To  the  denizen  of  the  humid  temperature 
regions  it  is  perhaps  a  little  difiKcult  to  see 
how  this  theory  could  have  come  into  exist- 
ence. The  rains  with  which  he  is  so  fa- 
miliar are  showers,  and  they  suggest  not  so 
much  windows  in  the  sky  as  they  do  a  ceil- 
ing with  innumerable  perforations  or  some 
other  glorified  sprinkling  device.  To  the 
Children  of  Israel  the  phenomenon  of  show- 
ers was  unknown,  for  the  rains  to  which 
they  had  become  accustomed  both  during 
their  wanderings  in  the  desert  of  Sinai  and 
in  Palestine,  were  of  the  local  downpour  or 
cloudburst  type,  the  characteristic  precipi- 
tation of  the  arid  lands.  So  also  their 
country  was  one  in  which  earthquakes  have 
been  frequent,  and  they  were  not  unaccus- 
tomed to  seeing  the  earth  open  and  water 
shoot  upward  from  the  fissures  in  much  the 
same  manner  that  it  spurts  into  the  hold  of 
a  ship  from  the  opening  of  a  seam.  This 
oft-observed  phenomenon  is  with  little 
doubt  responsible  for  the  conception  of  the 
"waters  under  the  earth"  referred  to  in 
the  twentieth  chapter  of  Exodus.  We  see, 
therefore,  that  this  crude  theory  of  the 

X  Address  of  the  president  of  the  Michigan  Aead- 
emj  of  Science,  delivered  at  the  Annual  Meeting  in 
Ann  Arbor,  March  28, 1917. 
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world  which  was  held  by  the  early  Hebrews 
and  which  appears  to  us  so  fantastic,  was, 
after  all,  based  upon  facts,  but  like  many 
theories  which  have  followed  it,  upon  too 
small  a  body  of  fact  to  supply  a  firm  foun- 
dation. 

It  has  often  been  said  that  the  theories  so 
tenaciously  held  by  one  generation  are 
abandoned  by  the  next.  To  a  large  extent 
this  has  been  true  of  the  past,  and  the  ex- 
planation is  in  part  that  scientists  are  not 
less  fallible  than  others,  but  are  subject  to 
like  limitations  in  prejudice,  in  undue  rev- 
erence for  authority,  in  regard  for  the  sci- 
ence vogue  of  their  time,  and  in  many  other 
conditions.  To  an  even  greater  degree  the 
overturning  of  scientific  doctrines  has  been 
due  to  the  failure  of  both  the  scientists  and 
their  critics  to  distinguish  clearly  between 
legitimate  theory  within  those  fields  where 
views  may  be  rigidly  te^d,  and  audacious 
conjectures  which  have  been  offered  under 
the  verisimilitude  o(  facts  to  explain  prob- 
lems whose  complete  solution  belongs  to  the 
remote  future,  if  they  may  not  be  regarded 
as  insoluble  by  any  methods  which  have  yet 
been  discovered. 

The  process  of  eruption  within  a  volcanic 
vent  as  regards  its  physical  and  chemical 
aspects  offers  a  problem  which,  though  by 
no  means  simple,  may  yet  be  subjected  to 
observation  and  experimentation  and 
doubtless  belongs  to  the  realm  of  soluble 
scientific  problems.  The  materials  present 
at  the  earth's  center  and  their  peculiar  state 
of  aggregation,  are  by  contrast  very  largely 
a  subject  of  conjecture,  and  attempts  to 
class  these  problems  together  lead  to  inex- 
cusable confusion. 

A  theory  has  been  defined  as  an  expla- 
nation founded  upon  inferences  drawn 
from  principles  which  are  established  by 
evidence.  By  contrast  the  hypothesis  is  a 
supposition  as  yet  untested.  The  working 
hypothesis  of  the  scientist  occupies  an  in- 
termediate position  and  aims  to  explain,  at 


least  in  part  and  better  than  any  other,  a 
set  of  related  phenomena  which  are  already 
known,  and  it  is  considered  to  be  in  a  pro- 
bationary stage  until  confirmed  through 
rigid  tests  the  nature  of  which  is  suggested 
by  the  hypothesis  itself.  When  so  examined 
it  may  be  found  wanting;  but,  if  well 
founded,  experimentation  is  likely  to  result 
in  its  improvement  by  pruning  of  error 
quite  as  much  as  through  enlargement  of 
the  body  of  truth  which  it  contains. 

The  inheritance  of  knowledge  by  the  an- 
cients was,  compared  to  ours,  small  indeed ; 
and  with  their  limited  resources  in  mate- 
rials and  in  methods  of  investigation,  even 
more  than  we,  they  saw  ''through  a  glass 
darkly. ' '  It  was  therefore  but  natural  that 
the  theories  which  they  evolved  should  have 
been  largely  the  product  of  introspective 
reasoning.  In  consequence  it  was  in  the 
field  of  mathematics  that  they  achieved 
their  greatest  triumphs,  and  as  an  inheri- 
tance a  mathematical  language  was  common 
to  other  fields  of  science  even  late  in  the 
seventeenth  century.  Viewing  the  marvels 
of  the  universe  with  their  limited  outfit  of 
exact  knowledge,  the  ancient  philosophers 
invoked  the  supernatural  and  the  mysteri- 
ous to  explain  whatever  was  baffling  and 
otherwise  incomprehensible.  Without  books 
the  dissemination  of  knowledge  was  limited 
to  the  narrowest  channels  and  was  accom- 
plished by  the  disciples  of  each  leader  of 
thought^  who  was  thus  under  the  tempta- 
tion of  finding  an  answer  to  all  questions 
and  founding  an  individual  school  of  phi- 
losophy. 

With  the  invasions  of  the  barbarian  Huns 
and  the  Qermanic  tribes  in  the  fifth  cen- 
tury of  the  Christian  era,  there  ensued  the 
eclipse  of  civilization  which  we  are  accus- 
tomed to  refer  to  as  the ' '  Dark  Ages. ' '  Out 
of  the  darkness  of  these  centuries  of  in- 
tellectual stagnation  we  catch  a  glimpse 
which  indicates  that  individual  minds  were 
still  active  in  their  search  for  the  truth. 
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It  is  the  twentieth  day  of  June  in  the  year  1320. 
The  bells  of  Verona  are  ringing  in  the  bright  Sab- 
bath morning  and  the  erowd  is  saluting  with  re- 
spect a  tall  and  serious  figure — ^the  great  Dante — 
who  with  slightly  bowed  head  is  entering  the 
chapel  of  Santa  Helena.  Dante  has  to-day  in- 
Tited  the  whole  educated  world  of  Verona  to  as- 
semble in  this  chapel  and  listen  to  his  discourse 
entitled  "Dtf  acqua  et  terra.**  He  proposes  to 
discuss  the  relative  position  of  land  and  sea,  and 
as  he  tells  us  himself,  every  one  came  at  his  bid- 
ding, ''with  the  exception  of  a  few,  who  feared 
by  their  presence  to  confirm  the  exceptional  im- 
portance of  others."  .  .  . 

With  a  gift  for  picture-writing  never  before 
equaled  he  has  led  his  astounded  contemporaries 
up  to  the  abode  of  the  saints  and  down  into  the 
depths  of  the  lower  world.  Now  to-day  he  is  re- 
turning to  the  starting-point  of  his  most  powerful 
creation,  to  the  critical  examination  of  that  which 
is  greater  than  all  the  conceptions  of  poetry — ^the 
actual  ordering  of  the  universe. 

Dante  argued  cogently  for  the  spherical 
form  of  both  the  earth  and  the  seas,  and  in 
accounting  for  the  elevation  of  the  land 
areas  above  the  oceans,  he  even  offered  an 
early  hint  of  the  law  of  gravitation.  The 
earth,  he  argued,  can  not  elevate  itself;  nor 
can  the  cause  be  water,  fire  or  air.  He 
therefore  suggested  that  the  fixed  stars 
might  exercise  this  influence  ''after  the 
manner  of  magnets/* 

The  new  era  which  opened  with  the  re- 
vival of  learning  after  a  thousand  years  of 
stagnation,  was  one  dominated  by  new  con- 
siderations within  the  realm  of  thought. 
The  keynote  of  the  period  was  the  domi- 
nating influence  of  the  Christian  church, 
and  for  centuries  all  thinkers  were  required 
to  make  their  expressions  conform  to  the 
dogmas  of  the  church  of  Bome.  The  eman- 
cipation supposed  to  have  arrived  with 
the  Protestant  Reformation  was  a  partial 
one  only,  and  complete  freedom  of  thought 
was  not  secured  until  the  modern  period  of 
science  was  ushered  in  in  the  latter  half  of 
the  nineteenth  century. 

Living  as  we  do  when  few  obstacles  are 
opposed  to  a  full  and  free  expression,  it  will 


be  profitable  to  review  by  means  of  ex- 
ample the  position  of  science  in  the  six- 
teenth and  seventeenth  centuries.  In  de* 
daring  his  belief  in  the  heliocentric  theory 
of  the  planets  which  Copernicus  had  pro- 
mulgated, Galileo  in  1597  wrote  cautiously 
to  the  Polish  astronomer : 

It  explains  to  me  the  cause  of  many  phenomena 
which  according  to  the  generally  accepted  view  are 
entirely  incomprehensible.  I  have  assembled  many 
arguments  for  combatting  the  latter,  but  I  do  not 
dare  to  bring  them  into  the  light  of  publication. 
I  would  certainly  risk  it  if  there  were  more  men 
like  you. 

With  the  telescope  which  he  invented 
Galileo  nightly  studied  the  heavens  from 
his  little  tower  in  the  outskirts  of  Florence, 
and  to  his  friend  he  unburdened  his  soul  in 
unbounded  admiration  for  the  works  of  his 
Creator.    He  writes : 

The  prohibition  of  science  would  be  contrary  to 
the  Bible,  which  in  hundreds  of  places  teaches  us 
how  the  greatness  and  the  glory  of  God  shine 
forth  marvelously  in  all  His  works,  and  is  to  be 
read  above  all  in  the  open  book  of  the  heavens. 
And  let  no  one  believe  that  the  reading  of  the  most 
exalted  thoughts  which  are  inscribed  upon  these 
pages  is  to  be  accomplished  through  merely  star- 
ing up  at  the  radiance  of  the  stars.  There  are 
such  profound  secrets  and  such  lofty  conceptions 
that  the  night  labors  and  the  researches  of  hun- 
dreds and  yet  hundreds  of  the  keenest  minds,  in 
investigations  extending  over  thousands  of  years 
would  not  penetrate  them,  and  the  delight  of  the 
searching  and  finding  endures  forever. 

From  this  revelation  of  intellectual  ex- 
altation in  one  of  the  greatest  apostles  of 
science  of  all  time,  it  is  necessary  to  turn 
to  a  far  different  scene  staged  in  one  of  the 
dark  chambers  of  the  Inquisition,  if  we 
would  correctly  interpret  the  spirit  of  his 
age.  Bowed  with  years  and  racked  by  the 
cruel  torture,  Galileo  is  seen  kneeling  be- 
fore the  crucifix  and  repeating  in  broken 
sentences  the  dictation  of  his  persecutors: 

I  bow  my  knee  before  the  Honorable  (General 
Inquisitors,  and  touching  the  holy  gospels  I  do 
promise  that  I  believe  and  in  future  always  will  be- 
lieve whatever  the  church  holds  and  teaches  for 
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the  tnith.  I  was  commanded  by  the  H0I7  Inqui- 
sition that  I  should  neither  belieye  nor  teach  the 
false  doctrine  of  the  motion  of  the  earth  and  the 
stationary  attitude  of  the  sun,  because  they  are 
contrary  to  the  Holy  Scriptures.  In  spite  of  it  I 
have  written  and  caused  to  be  printed  a  book  in 
which  I  teach  this  cursed  doctrine  and  have 
brought  forth  arguments  in  its  favor.  I  have  on 
this  account  been  declared  a  heretic  and  worthy 
of  contempt. 

In  order  now  to  redeem  myself  in  the  eyes  of 
every  true  Christian  who  with  justice  must  hold  me 
in  contempt,  I  forswear  and  curse  the  errors  and 
heresies  referred  to,  and  above  all  every  other 
error  and  every  opinion  which  is  contrary  to  the 
teaching  of  the  Oiurch.  Also  I  swear  in  future 
never  either  in  spoken  word  or  in  writing  to  ex- 
press anything  on  account  of  which  any  one  could 
have  me  in  like  contempt,  but  I  will,  if  I  any- 
where find  or  suspect  heresy,  reveal  it  at  once  to 
the  Holy  TribunaL 

It  is  not  pleasant  to  dwell  on  the  ex- 
treme conditions  which  determined  the  ma- 
king of  theories  at  this  period  and  which 
continued  for  fully  a  hundred  years  be- 
yond the  time  of  Galileo.  For  advocating 
the  Copemican  doctrine  Giordano  Bruno 
was  burned  at  the  stake.  More  prudent,  de 
Maillet  left  his  theories  of  nature  to  be  pub- 
lished only  after  his  death  and  then  with  his 
name  disguised  as  Telliamed  through  print- 
ing the  letters  in  reverse  order;  while 
Scheuchzer  avoided  persecution  by  describ- 
ing as  a  human  victim  of  the  Noachian 
delude  a  gigantic  fossil  salamander,  and  thus 
became  the  butt  of  succeeding  generations. 
Steno,  "the  wise  Dane,"  through  enjoying 
the  favor  of  a  powerful  Christian  prince, 
was  more  fortunate  than  most  of  his  con- 
temporaries, and  has  left  us  in  his  ''Pro- 
dromus,''  one  of  the  great  scientific  lega- 
cies of  his  age,  now  accessible  to  all  through 
the  excellent  translation  from  the  Latin  by 
Professor  Winter. 

Inductive  methods  of  reasoning  came  to 
play  a  larger  part  in  the  construction  of 
theories  as  the  control  by  both  branches  of 
the  Christian  church  began  to  be  relaxed. 
The  feeling  of  relief  from  restraint  brought, 


however,  a  reaction  in  what  was  almost  an 
epidemic  of  theories  characterized  by  a  care- 
lessness of  construction  and  an  insecurity 
of  foundation  that  were  surpassed  only  by 
the  ardor  and  the  vindictiveness  with  which 
they  were  defended.  The  latter  half  of  the 
eighteenth  and  the  first  part  of  the  nine- 
teenth centuries  was  thus  a  period  charac- 
terized by  notable  controversies  in  science 
which  affected  the  greater  part  of  Europe. 
Theories  were  attacked  or  defended  with  al- 
most fanatical  bitterness,  the  aim  of  the  ad- 
vocates of  each  theory  being  apparently  less 
to  arrive  at  the  truth  than  to  win  in  the 
struggle.  Geologists  were  divided  into  two 
hostile  camps  over  the  origin  of  basalt ;  the 
Neptunists  led  by  the  Freiberg  school  of 
Werner  in  Germany  claiming  that  it  was 
a  chemical  precipitate  in  the  ocean,  and  the 
Vulcanists  who  followed  James  Hutton  of 
Edinburgh,  and  believed  the  rock  to  be  a 
product  of  the  earth's  internal  heat.  Na- 
tional boundaries  were  largely  broken  down 
and  some  of  the  most  pertinacious  and 
vindictive  of  the  Wemerians  were  to  be 
found  in  the  British  Isles. 

On  the  other  hand,  the  Neptunists  had  to 
meet  in  Germany  a  formidable  champion 
of  vulcanism  in  the  poet  Goethe,  who,  like 
Dante  five  centuries  earlier,  had  a  keen  in- 
terest in  science.  For  a  time  the  bone  of 
contention  was  found  in  a  small  hill  near 
Eger  in  Bohemia,  known  as  the  Kammer- 
biihl,  a  hill  which  Goethe  stoutly  main- 
tained was  "a  pocket  edition  of  a  volcano." 
He  suggested  a  simple  method  by  which  the 
question  might  be  settied,  and  proposed 
that  a  tunnel  should  be  driven  into  the  hill 
to  its  center.  If  the  mountain  was  a  vol- 
cano, as  he  believed,  a  plug  of  basalt  should 
be  found  occupyiQg  its  axis.  A  wealthy 
friend,  Count  Casper  von  Sternberg,  under- 
took extensive  excavations,  which  wh^i 
completed  in  1837  abundantiy  proved  the 
correctness  of  the  poet's  position. 

Another  great  controversy  was  waged 
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over  the  theory  of  the  German  geolo^st  von 
Buchy  known  as  the  '^  Elevation  Crater 
Theory,"  which  assumed  that  volcanoes 
were  pushed  up  in  much  the  same  manner 
as  is  the  cuticle  in  the  formation  of  a 
blister  upon  the  body.  Like  the  theory  of 
the  NeptunistSy  this  doctrine  was  over- 
thrown as  soon  as  inductive  methods  of  ex- 
amination were  applied  to  it. 

Two  doctrines  of  geology  which  were  des- 
tined to  play  a  large  role  in  the  history  of 
science  were  developed  in  France.  The 
^'pentagonal  network"  theory  of  Elie  de 
Beaumont  furnished  the  age  of  every  range 
of  mountains  from  the  direction  of  its  trend 
referred  to  the  cardinal  points;  while  the 
cataclysmic  theory  of  Cuvier  held  that  the 
earth's  history  had  been  punctuated  by 
great  cataclysms  resulting  in  the  destruc- 
tion of  all  life  upon  the  globe  and  followed 
always  by  a  recreation  of  new  faunas  and 
floras.  These  doctrines,  like  those  emana- 
ting from  Germany,  were  destined  to  suc- 
cumb to  the  rigid  tests  of  the  observational 
methods. 

The  control  of  scientific  theory  by  the 
Church  whenever  it  felt  that  its  doctrines 
had  been  invaded  was,  if  less  formal  and 
direct,  none  the  less  potent  even  as  late  as 
the  latter  half  of  the  nineteenth  century. 
This  became  apparent  so  soon  as  attacks 
began  to  be  made  upon  the  theory  of  cataa- 
trophism,  for  this  theory  was  regarded  as 
harmonizing  with  the  biblical  account  of 
the  creation.  The  evidence  for  the  over- 
throw of  this  doctrine  had  been  long  collect- 
ing by  a  group  of  giants  in  science  which 
developed  in  England  toward  the  middle  of 
the  nineteenth  century  and  which  included 
Darwin  and  Huxley,  Wallace,  Lyell  and 
Hooker.  In  the  field  of  geology  Lyell 's 
theory  of  uniformitarianism  was  the  coun- 
terpart of  evolution  in  the  organic  world. 

The  battle  was  joined  in  1859  with  the 
appearance  of  the  * '  Origin  of  Species, ' '  and 
it  was  fortunate  for  the  scientific  world  that 


the  crisis  brought  to  the  front  a  Huxley 
who  could  face  ''such  a  storm  of  wrath  and 
flood  of  contumely  as  might  have  over- 
whelmed a  less  resolute  and  clear-headed 
champion."  Gifted  with  a  clarity  of 
thought  and  expression  and  a  vigor  of  utter- 
ance which  are  without  a  parallel  in  the 
whole  field  of  science,  Huxley  had  an  utter 
contempt  for  dishonesty  in  thinking  and 
little  patience  with  mere  metaphysical  ab- 
stractions. To  his  friend  Eingsley  in  one 
of  the  most  remarkable  of  all  his  writings 
he  says : 

I  have  champed  up  all  that  chaff  about  the  ego 
and  the  non-ego,  about  noumena  and  phenomena, 
and  all  the  rest  of  it,  too  often  not  to  know  that 
in  attempting  even  to  think  of  these  questions  the 
human  intellect  flounders  at  once  out  of  its  depth. 

He  correctly  gauged  the  nature  of  the 
struggle  which  was  coming  and  to  Darwin 
he  wrote  on  the  appearance  of  the  **  Origin 
of  Species ' ' : 

I  trust  you  will  not  allow  yourself  to  be  in  any 
way  disgusted  or  annoyed  by  the  considerable 
abuse  and  misrepresentation  which,  unless  I 
greatly  mistake,  is  in  store  for  you.  Depend  upon 
it,  you  have  earned  the  lasting  gratitude  of  all 
thoughtful  men.  And  as  to  the  curs  which  will 
bark  and  yelp,  you  must  recollect  that  some  of 
your  friends,  at  any  rate,  are  endowed  with  an 
amount  of  combativeness  which  (though  you  have 
often  and  justly  rebuked  it)  may  stand  you  in 
good  stead,  I  am  sharpening  up  my  daws  and 
beak  in  readiness. 

It  was  not  long  before  the  stage  was  set 
for  one  of  the  most  dramatic  moments  in 
the  history  of  science,  for  the  British  Asso- 
ciation for  the  Advancement  of  Science  was 
to  meet  at  Oxford  in  1860,  and  it  had  been 
given  out  that  the  Bishop  of  Oxford  had 
determined  to  ' '  smash ' '  Darwin.  The  meet- 
ing place  in  the  medieval  university  build- 
ing was  in  consequence  crowded  to  suffoca- 
tion with  even  the  window  ledges  occupied 
by  university  dons  keen  for  the  excitement 
of  the  contest.  By  a  mere  accident  and  at 
the  last  urgent  request  of  his  friends  Hux- 
ley reluctantly  agreed  to  be  present,  for  he 
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rightly  believed  that  an  appeal  would  be 
made  to  the  emotions  and  to  prejudice,  and 
he  feared  no  good  could  come  from  the 
scientific  argument.  It  was  the  tremendous 
success  which  he  here  achieved  that  fully 
decided  him  to  take  up  the  cudgels  for  Dar- 
win, and  at  the  sacrifice  of  being  branded 
as  a  heretic  during  much  of  his  lifetime,  he 
was  destined  to  go  down  to  posterity  not 
only  as  the  magnificent  protagonist  of  the 
doctrine  of  evolution,  but  as  the  redoubt- 
able champion  of  freedom  of  thought  within 
the  whole  realm  of  science. 

Of  the  encounter  at  the  Oxford  meeting 
there  are  a  number  of  contemporary  ac- 
counts, one  of  which  says  of  the  Bishop's 
address: 

In  a  light,  scoffing  tone,  florid  and  fluent,  he  as- 
sured us  that  there  was  nothing  in  the  idea  of 
evolution,  rock  pigeons  were  what  rock  pigeons 
had  always  been.  Then  turning  to  his  antagonist 
with  a  smiling  insolence,  he  begged  to  know,  was 
it  through  his  grandfather  or  his  grandmother 
that  he  claimed  his  descent  from  a  monkey. 

Huxley  was  sitting  beside  the  venerable 
Sir  Benjamin  Brodie,  and  at  this  descent  to 
personalities  he  struck  his  hand  upon  his 
knee  and  turning  to  his  neighbor  exclaimed, 
*'The  Lord  hath  delivered  him  into  mine 
hands."  Without  at  all  comprehending, 
Sir  Benjamin  stared  vacantly  and  the 
meaning  of  Huxley's  words  did  not  dawn 
upon  him  until  Huxley  had  arrived  at  his 
famous  retort.  When  the  storm  of  ap- 
plause which  followed  the  Bishops 's  ad- 
dress had  subsided  the  president  called 
upon  Huxley  to  reply. 

On  this  Mr.  Huzlej  slowly  and  deliberately  arose. 
A  slight  taU  figure,  stem  and  pale,  very  quiet  and 
very  grave,  he  stood  before  us  and  spoke  those  tre- 
mendous words — ^words  which  no  one  seems  sure  of 
now,  nor,  I  think,  could  remember  just  after  they 
were  spoken,  for  their  meaning  took  away  our 
breath,  though  it  left  us  in  no  doubt  as  to  what  it 
was. 

There  was  first  a  calm  scientific  discus- 


sion of  Darwin's  theory  after  which  Hux- 
ley turned  to  the  Bishop  to  say: 

I  asserted — and  I  repeat — ^that  a  man  has  no 
reason  to  be  ashamed  of  having  an  ape  for  his 
grandfather.  If  there  were  an  ancestor  whom  I 
should  feel  shame  in  recalling  it  would  rather  be  a 
man — a  man  of  restless  and  versatile  intellect — 
who,  not  content  with  a  success  in  his  own  sphere 
of  activity,  plunges  into  scientific  questions  with 
which  he  has  no  real  acquaintance,  only  to  obscure 
them  by  an  aimless  rhetoric,  and  distract  the  at- 
tention of  his  hearers  from  the  real  point  at 
issue  by  eloquent  digressions  and  skilled  appeals 
to  religious  prejudice. 

*'No  one  doubted  his  meaning,  and  the 
effect  was  tremendous.  One  lady  fainted 
and  had  to  be  carried  out;  I,  for  one,*' 
says  the  chronicler,  * 'jumped  out  of  my 
seat." 

If  the  emancipation  of  science  from  coer- 
cion or  restraint  from  without  had  arrived 
with  the  final  triumph  of  the  doctrine  of 
evolution,  can  it  be  truly  said  that  theories 
are  constructed  even  in  this  generation  as 
the  result  of  a  process  of  wholly  untram- 
meled  reasoning;  or,  on  the  other  hand,  is 
it  the  fact  that  with  the  frailties  inherent 
in  human  nature  they  still  embody  ele- 
ments of  weakness  which  are  due  either  to 
the  deficiencies  in  training  of  their  authors, 
to  prejudices  or  bias  conditioned  upon  time 
or  place,  or  to  some  other  cause  t 

It  is  usually  considered  to  be  the  special 
function  of  a  president  to  recount  in  his 
address  in  particular  the  great  triumphs  of 
science,  and  to  touch  but  lightly,  if  at  all, 
upon  any  less  encouraging  aspects  of  his 
science.  I  propose  in  the  time  that  re- 
mains to  me  to  pursue  a  somewhat  different 
course,  and  by  the  use  of  examples  selected 
from  the  field  of  my  own  special  studies  to 
discuss  what  may  perhaps  be  called  the 
psychology  of  theories  and  the  conditions 
which  determine  their  acceptance. 

To  some  extent  it  is  inevitable  that 
theories  should  reflect  "the  individuality  or 
the  environment  of  their  authors.    This  is 
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particularly  true  in  the  field  of  natural 
science,  where  the  laboratory  is  the  world 
itself,  a  portion  only  of  which  can  be 
brought  under  the  observation  of  any  one 
individual.  Geological  processes  are  differ- 
ent both  in  degree  and  in  kind  according  as 
they  are  studied  under  conditions  of  aridity 
or  of  excessive  humidity,  under  tropic  heat 
or  polar  cold.  It  is  unquestionable  that 
geology  having  developed  as  a  science  in 
those  temperate  regions  of  moderate  humid- 
ity which  have  permitted  a  high  degree  of 
civilization,  is  correspondingly  defective, 
and  must  be  modified  if  it  is  to  be  universal 
in  its  scope.  The  physical  geology  of 
deserts  has  been  studied  seriously  only 
during  the  present  generation.  It  is  within 
the  last  decade  only  that  the  attention  of 
geologists  has  been  focused  upon  the  sub- 
polar latitudes,  and  the  geology  of  the 
tropical  jungles  is  yet  to  be  written. 

To  indicate  how  the  peculiar  environ- 
ment, the  conditions  of  the  time,  and  the 
special  activities  of  the  individual  have  left 
their  impress  upon  a  well-known  theory,  I 
may  cite  the  case  of  Robert  Mallet  and  his 
centrum  theory  of  earthquakes,  a  theory 
which  received  general  acceptation  and  was 
orthodox  doctrine  among  earthquake  spe- 
cialists for  full  half  a  century.  Robert 
Mallet  was  educated  as  a  civil  engineer,  and 
in  1831  became  a  partner  with  his  father  in 
the  foundry  industry  at  Dublin.  During 
the  Crimean  War  he  constructed  monster 
mortars  of  thirty-six  inch  caliber  which 
embodied  new  ideas  and  were  completed  in 
1854.  Thus  becoming  interested  in  ballist- 
ics, he  made  a  thorough  investigation  of  the 
strains  developed  by  explosions  in  the 
chambers  of  guns,  and  a  monograph  upon 
the  subject  which  he  published  in  1856 
brought  him  general  recognition  and  many 
honors.  A  year  later,  in  1857,  occurred 
the  great  earthquake  in  the  Basilicata, 
generally  referred  to  as  the ' '  Qreat  Neapol- 


itan Earthquake,"  since  the  district  was 
included  in  the  former  kingdom  of  Naples. 
Believing  himself  by  reason  of  his  studies 
of  explosives  to  be  specially  fitted  to  in- 
vestigate this  disturbance.  Mallet  applied 
to  the  Royal  Society  for  a  grant  of  money, 
and  his  request  being  approved,  he  visited 
the  Basilicata,  and  in  1862  in  two  sumptu- 
ous volumes  the  earthquake  was  explained 
as  the  result  of  an  explosion  that  had 
occurred  in  a  cavity  beneath  the  region 
affected,  the  damage  upon  the  surface  being 
explained  under  the  laws  of  transmission 
of  stress  such  as  had  applied  in  his  earlier 
researches  upon  cannon.  No  one  familiar 
with  these  circumstances  can  reasonably 
doubt  that  the  trend  of  his  theory  was 
already  detennined  by  his  life  history  be- 
fore his  sailing  from  England.  It  should 
be  added  that  through  giving  to  the  problem 
of  earthquakes  a  mathematical  treatment, 
Mallet's  study  had  the  effect  of  removing 
seismology  from  the  field  of  geology  for  the 
period  of  nearly  half  a  century,  and  giving 
it  over  to  the  elasticians. 

It  has  not  been  altogether  uncommon  for 
students  of  science,  and  even  those  of  the 
highest  rank,  when  drawing  conclusions,  to 
fail  to  take  proper  account  of  the  fact  that 
the  observed  rates  of  change,  or  gradients, 
perhaps  of  temperature  or  pressure,  which 
they  have  been  able  to  verify  for  limited 
distances  only,  may  not  be  assumed  to  con- 
tinue indefinitely  without  interruption  or 
variation.  No  less  distinguished  a  physi- 
cist than  Helmholtz  on  the  basis  of  the 
known  aero-thermic  gradient  as  determined 
over  Europe  to  a  height  of  about  nine  kilo- 
meters, declared  that  the  atmosphere  could 
not  extend  beyond  twenty-seven  or  twenty 
eight  kilometers  from  the  earth's  surface, 
since  the  absolute  zero  of  temperature 
would  be  reached  at  that  level.  Sounding 
of  the  atmosphere  has  since  been  carried 
to  fully  twice  the  limit  fixed  by  Helmholtz, 
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and  has  revealed  the  fact  that  a  few  kilo- 
meters beyond  the  limit  of  exploration 
when  he  made  his  prediction,  or  at  an 
average  altitude  of  eleven  kilometers,  the 
aero-thermic  gradient  is  interrupted  and 
succeeded  by  practically  isothermal  condi- 
tions above. 

To-day  in  reputable  treatises  one  may 
read  in  round  numbers  the  supposed  tem- 
perature at  the  center  of  the  earth,  and 
based  upon  whatf  The  geothermic  gradi- 
ent determined  for  the  shell  of  rock  imme- 
diately beneath  the  earth's  surface  and  veri- 
fied  roughly  for  about  one  four-thousandths 
of  the  entire  distance  to  the  earth's  center. 
Can  we  assume  that  our  yard-stick  in  this 
instance  is  suitable  for  measurement 
throughout  the  entire  radial  distance,  and 
is  there  no  possibility  of  abrupt  interrup- 
tions such  as  occur  in  the  temperature 
gradient  of  the  atmosphere  f 

William  Perrel,  much  the  most  distin- 
guished meteorologist  that  America  has 
produced,  and  the  one  to  whom  we  owe  the 
basic  principle  upon  which  modem  meteor- 
ology is  founded,  predicted  as  a  corollary 
to  his  theory  of  the  winds  the  existence  of 
whirls  about  the  earth's  geographic  poles 
surrounding  areas  of  calm  and  low  atmos- 
pheric pressure.  As  these  polar  calms  and 
whirls  are  an  important  feature  of  the 
present  theory  of  atmospheric  circulation, 
it  will  be  profitable  to  examine  briefly  their 
evolution  as  a  study  in  the  psychology  of 
theory.  In  the  preface  to  his  general  trea- 
tise upon  the  winds,  Ferrel  tells  us  how  his 
attention  was  first  directed  to  this  subject 
through  reading  Maury's  ''Physical  Geog- 
raphy of  the  Sea,"  the  first  edition  of  which 
appeared  in  1855,  while  the  first  essay  of 
Ferrel  was  published  in  1856.  From 
Maury  Perrel  learned,  as  he  has  told  us, 
''that  the  pressure  of  the  atmosphere  is 
less  both  at  the  poles  and  at  the  equator  of 
the  earth  than  it  is  over  two  belts  extending 


around  the  globe  about  the  parallels  of  30^ 
north  and  south  of  the  equator."  On  ma- 
king reference  to  Maury,  we  find  that  upon 
the  basis  of  recorded  observations  between 
the  parallels  of  40°  and  54"*  south  latitude 
the  average  barometer  reading  varies  from 
29.9  to  29.4  in  passing  from  the  lower  to 
the  higher  latitude.  With  the  gradient 
obtained  from  this  limited  range,  Maury 
has  extended  the  curve  as  a  straight  line  to 
the  geographic  pole  through  a  range  of 
thirty-four  degrees  of  latitude  or  more  than 
twice  the  observed  distance,  and  obtained 
a  theoretical  reading  for  the  pole  of  twenty- 
eight  inches  of  mercury.  A  similar  method 
applied  to  the  northern  polar  region  has 
supplied  a  less  marked  gradient  and  a  theo- 
retic value  for  the  barometer  reading  at  the 
northern  geographic  pole  of  29.65  inches 
of  mercury. 

Since  this  theory  was  promulgated,  ex- 
ploration has  been  extended  to  both  poles 
of  the  earth  and  has  shown  that  but  a  short 
distance  beyond  the  latitudes  which  limited 
the  data  employed  by  Perrel,  the  steadily 
lowering  pressure  gives  place  to  a  rising 
barometer  in  the  direction  of  the  poles. 
Studies  of  the  free  atmosphere  by  means  of 
balloons  in  the  same  high  latitudes  also 
indicate  pretty  clearly  that  no  such  whirls 
as  Ferrel  assumed  can  exist.  Yet  so  great 
has  been  the  success  of  Perrel 's  theory  as 
a  whole  that  despite  their  contradiction  by 
the  facts,  the  polar  calms  and  whirls  are 
still  treated  in  the  latest  text^books  of 
meteorology. 

The  polar  whirls  of  Ferrel  are  by  no 
means  a  unique  example  of  a  large  con- 
ception in  science  receiving  general  sup- 
port because  however  carelessly  constructed 
it  was  an  attachment  or  rider  to  a  still 
larger  theory.  The  triumph  of  the  larger 
idea  or  the  prestige  of  the  author  due  to 
some  other  achievement,  has  by  its  inertia 
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carried  the  smaller  conception  to  general 
acceptance. 

So  fundamental  a  theory  as  that  of 
Laplace  to  explain  the  origin  of  the  uni- 
verse, a  theory  which  has  been  standard 
doctrine  for  more  than  a  century  and  is 
only  now  being  replaced  as  a  result  of 
rigidly  applied  tests,  appears  never  to  have 
been  very  seriously  considered  by  its 
author,  but  was  thrown  off  as  a  brief  ap- 
pendix or  postscript  to  a  general  work  on 
astronomy.  It  has  the  curious  title  ''Note 
YII.  and  Last"  and  Laplace  says  of  it  that 
the  hypothesis  must  be  received  ''with  the 
distrust  with  which  everything  should  be 
regarded  that  is  not  the  result  of  observa- 
tion or  calculation."  Moreover,  so  far  as 
known,  Laplace  never  subjected  the  theory 
to  the  test  of  well-known  mathematical 
principles  which  were  involved,  although 
this  was  his  usual  habit.  The  success  and 
general  acceptance  of  the  theory  seem  to 
have  been  due  to  the  altogether  remarkable 
prestige  of  its  author  as  the  greatest 
mathematician  since  Newton,  and  as  the 
author  of  the  ' '  M6canique  Celeste, ' '  a  work 
which  has  never  been  rivaled  in  its  field, 
and  of  which  it  has  been  said  that  any  one 
of  its  twenty-four  parts  would  have  made 
the  reputation  of  a  man  of  science. 

Though  primarily  a  theory  of  the  origin 
of  the  universe  and  thus  in  the  realm  of 
astronomy,  Laplace's  nebular  hypothesis 
left  its  impress  upon  geology  and  partic- 
ularly upon  geophysics,  in  that  it  gave  con- 
tinued standing  and  scientific  respectabil- 
ity to  the  notion  that  the  earth  has  a  liquid 
interior.  It  would  be  somewhat  difficult 
to  trace  the  origin  of  this  belief,  which 
naturally  grew  up  from  the  observations 
of  volcanic  eruptions — ^no  uncommon  event 
in  the  Grecian  Archipelago  and  in  Italy, 
the  regions  where  science  had  its  begin- 
nings. After  the  studies  of  combustion  had 
exploded  the  notion  of  "internal  fires. 
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the  theory  took  the  form  which  it  has  re- 
tained to  our  day,  little  affected  at  first  by 
the  proofs  of  earth  rigidity  which  were 
brought  forward  by  Kelvin.     With  little 
doubt  the  associated  idea  of  a  congealed 
crust  fioating  upon   a  liquid  interior  is 
based  upon  the  analogy  with  the  winter 
cover  of  ice  which  forms  over  our  lakes 
and  rivers.    This  analogy  supplies,  there- 
fore, a  striking  instance  of  the  infiuence  of 
climate  in  giving  complexion  to  a  funda* 
mental  theory,  and  the  fact  that  rock,  un- 
like water,  is  heavier  in  the  solid  than  in  the 
liquid  state,  is  a  very  recent  discovery* 
Save  for  its  intimate  relation  to  Laplace's 
theory,  the  conception  of  the  liquid  core  to 
the  earth  must  have  long  since  been  rele^ 
gated  to  the  limbo  of  exploded  doctrineisi, 
to  the  great  benefit  of  more  than  one  of  the 
physical  sciences. 

It  would  be  easy  to  show  that  well-known 
scientific  theories  have  embodied  fatal  de- 
fects, in  that  assumptions  of  vital  impor- 
tance have  been  introduced  quite  uncon- 
sciously by  their  authors.  I  have  believed, 
and  have  elsewhere  attempted  to  show,  that 
the  Pratt-Hayf ord  theory  of  isostatic  com- 
pensation, which  assumes  for  every  moun- 
tain a  necessary  defect  of  mass  directly  be- 
low, and  for  the  column  below  every  de- 
pression of  the  earth's  surface  a  corre- 
sponding excess  of  mass;  that  this  theory 
has  been  set  up  without  due  regard  to  the 
dominating  effect  of  any  hidden  masses  of 
unusually  high  density  which  may  lie  near 
the  observing  station.  This  view  seems 
now  to  have  found  confirmation  in  recent 
studies  carried  out  by  the  United  States 
Coast  and  Geodetic  Survey.  I  may  perhaps 
best  illustrate  what  is  here  meant  by  the  use 
of  an  example  taken  from  a  related  field  of 
study.  If  one  should  ascribe  the  strong 
magnetic  attraction  which  is  exercised  by 
local  masses  of  iron  ore  in  the  Northern 
Peninsula  of  Michigan  to  the  effect  of  such 
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an  extended  system  of  smaller  masses  dis- 
tributed throTighout  a  large  district,  as 
might  produce  the  same  effect  at  a  given 
station,  the  error  would  be  of  the  same 
nature  as  that  which  must  result  from 
ignoring  the  effect  at  the  gravity  stations 
of  any  local  and  very  dense  masses  which 
may  be  hidden  beneath  the  surface. 

Does  prejudice,  either  national  or  racial, 
ever  influence  the  thinking  of  men  of  sci- 
ence t  I  ask  you  to  look  back  over  the  his- 
tory of  the  past  two  and  a  half  years  and 
for  the  answer  examine  some  of  the  state- 
ments which  have  been  signed  by  men  who 
were  counted  among  the  master  scientists 
of  their  generation.  These  sweeping  state- 
ments were  many  of  them  false ;  and  if  not 
known  to  be  by  those  who  subscribed  to 
them,  it  is  clear  that  an  unbiased  inquiry 
must  either  have  revealed  the  truth  or  have 
indicated  the  necessity  for  withholding  a 
verdict.  This  dSbdde  of  science  which 
came  at  the  outbreak  of  the  present  war 
is  one  not  easily  to  be  retrieved. 

If  I  have  succeeded  in  my  endeavor,  I 
have  shown  that  scientific  theories  as  they 
are  constructed  even  to-day  with  the  aid  of 
aU  modern  equipment  and  inheritance, 
may  contain  fatal  elements  of  weakness 
though  they  be  promulgated  by  scientific 
men  of  the  highest  rank  and  attainments. 
Fortunately  the  student  of  science  to-day 
enjoys  an  independence  which  was  never 
vouchsafed  him  in  the  past,  when  the 
learner  was  by  the  conditions  under  which 
he  studied  an  advocate  of  the  doctrines  of 
his  master.  There  are  to-day  no  dictators 
in  science  such  as  were  Werner  in  Ger- 
many, de  Beaumont  in  France,  Murchison 
in  England,  or  Agassiz,  the  '^pope  of  Amer- 
ican science."  For  what  he  accepts  and 
teaches  the  student  of  science  is  to-day  re- 
sponsible, and  it  devolves  upon  him  not 
merely  to  examine  each  theory  as  regards 
its  inherent  plausibility  and  the  degree  to 


which  it  has  been  confirmed,  but  to  inquire 
also  into  the  human  and  other  factors 
which  have  entered  into  it  or  which  have 
accounted  for  its  acceptance  into  the  body 
of  doctrine  of  science. 

It  has  seemed  to  me  that  the  excessive 
stress  which  in  our  science  training  we  now 
lay  upon  the  careful  balancing  of  evidence, 
has  in  a  measure  taken  aiway  our  capaeily 
for  making  decisions.  The  cult  of  being 
open-minded  has  been  elevated  into  a  fetich, 
with  the  result  that  the  really  vital  consid- 
erations are  often  hopelessly  entangled 
with  non-essentials.  A  little  reflection  must 
show  that  upon  the  principle  of  chances 
the  weight  of  evidence  in  the  case  of  but 
few  problems  can  be  evenly  balanced;  but 
a  clever  exaggeration  of  the  non-essentials 
seldom  fails  to  raise  serious  doubts  in  the 
minds  of  a  considerable  proportion  of  those 
considered  qualified  to  reach  a  decision. 
Why,  if  this  be  not  so,  have  so  many  of  our 
highly  trained  scholais  failed  to  see  that 
the  events  which  are  now  transpiring  have 
long  been  clearly  foreshadowed,  and  were 
inevitable  results  of  observed  conditions  in 
a  world  controlled  by  natural  laws.  This  is 
due  to  a  lack  of  vision — of  prescience — 
which  above  all  is  dependent  upon  first 
clearing  away  from  a  question  the  rubbish 
which  has  accumulated  about  it,  and  then 
focusing  the  attention  unerringly  upon  the 
heart  of  the  problem. 

Lack  of  vision  largely  explains  the  great 
inertia  of  science  which  causes  the  reten- 
tion of  useless  or  harmful  theories  long 
after  their  inadequacy  or  falsity  has  been 
exposed,  and  this  inertia  is  greatly  aggra- 
vated by  potent  accessory  influences.  Any 
successful  theory  which  occupies  a  basic 
position  in  science,  is  sure  to  be  built  upon 
as  a  foundation  for  other  theories,  and 
these  are  likely  to  crumble  with  its  collapse. 
Much  money  and  labor  are  now  invested  in 
treatises  and  popular  works,  the  income 
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from  i¥hich  becomes  seriously  affected 
ivhenever  their  reliability  is  brought  into 
question.  The  ultra-conservative  attitude 
of  scientists  which  results  from  these  and 
other  causes  is  as  obvious  as  it  is  deplor- 
able. 

As  we  look  back  over  the  past  and,  study- 
ing the  advances  of  science,  mark  off  upon 
the  way  the  stations  at  each  of  which  a  new 
horizon  has  opened,  it  is  easy  to  see  that 
the  successive  marches,  like  the  halts  be- 
tween, have  been  far  too  long.  The  attempt 
to  reproduce  from  each  station  the  entire 
panorama  of  the  horizon  has  led  to  a 
sketchiness  and  an  inaccuracy  in  the  de- 
picting of  all  remoter  portions  of  the  field, 
which  might  have  been  avoided  had  the 
viewpoint  been  promptly  moved  forward 
so  soon  as  the  nature  of  the  nearer  terrane 
had  become  fiimly  established.  My  appeal 
is,  therefore,  for  an  individual  study  of 
those  theories  of  science  with  which  each 
worker  is  concerned,  and  for  an  early  deci- 
sion upon  their  availability  whenever  a 
judgment  is  warranted.  Accepted,  if  neces- 
sary, as  working  hypotheses  to  be  rigidly 
tested  by  observation  and  experiment,  the 
new  ideas  are  infinitely  to  be  preferred  to 
those  theories  which  have  been  found 
wanting  under  the  tests  either  of  experi- 
ment or  of  searching  observation. 

It  might  perhaps  be  asserted  that  the  pic- 
ture which  I  have  drawn  of  the  past  and 
present  of  scientific  theories  is  one  not  cal- 
culated to  cause  entire  satisfaction ;  and  I 
could  hardly  deny  the  truth  of  the  asser- 
tion ;  but  when,  I  would  ask,  has  either  an 
institution  or  an  individual  been  other 
than  benefited  through  a  searching  self- 
examination  Y  Even  the  shock  to  our  self- 
pride  which  came  with  the  revelations  of 
this  bellum  period  is  not  fraught  with  per- 
manent disaster.  Since  the  condition 
existed,  it  is  far  better  that  we  should 


know  it,  and  so  far  as  may  be  possible  pro- 
vide against  its  recurrence  in  the  future. 

The  encouraging  feature  of  our  entire 
survey  is  the  evidence  which  it  shows  of 
a  steady  evolution  toward  better  condi- 
tions ;  for  no  one  can  truthfully  deny  that 
the  scientific  world  is  to-day  in  a  far  better 
position  than  it  has  ever  occupied  in  the 
past;  and  the  outlook  for  the  future  is  so 
much  the  more  encouraging. 

William  H.  Hobbs 
Univebsity  of  MiomoAN 


HERBERT  W.  CONN 

It  has  been  said  of  America  that  it  is  pecul- 
iarly able  to  produce  the  right  man  at  the  right 
time  when  emergency  calls.  Herbert  W.  Conn 
was  not  only  a  cultivated  scientist,  but  a  per- 
sonality, because  he  embodied  in  himself  the 
initiation  of  a  great  movement  in  America. 
.The  science  of  bacteriology  as  developed  in 
Europe  through  Pasteur  and  Koch  attracted 
his  attention  in  the  early  years  of  his  educa- 
tion, and  led  him  to  feel  that  this  science  had 
a  great  function  to  perform  in  connection  with 
milk  and  dairy  products  in  America.  In  the 
early  eighties  his  pioneer  work  was  begun  in 
;milk  bacteriology  and  was  developed  in  his 
laboratory  in  Wesleyan  University,  and  under 
his  supervision  in  Storrs  Agricultural  Experi- 
ment Station,  Connecticut  Whatever  lines 
of  influence  have  been  developed  through  later 
years  in  the  improvement  of  municipal  milk 
supplies  and  in  the  improvement  of  sanitary 
conditions  on  dairy  farms,  when  traced  back 
to  their  sources,  will  show  a  connection  with 
and  a  stimulation  from  the  early  milk  bac- 
teriology of  Herbert  W.  Oonn.  He  took  part 
in  the  councils  of  those  who  established  the 
certified  milk  industry,  and  assisted  in  fram- 
ing the  regnilations  which  were  first  drawn  up 
in  the  early  nineties  for  the  control  of  certified 
dairies.  He  suggested  the  production  of  sani- 
tary butter  through  the  pasteurization  of 
cream,  and  the  use  of  pure  cultures  of  lactic 
acid  bacteria.  He  was  among  the  first  to  show 
the  close  relationship  between  imsanitary  con- 


452 


SCIENCE 


[N.  S.  Vol.  XLV.  Na  1167 


ditions  on  dairy  farms  and  the  numbers  and 
species  of  bacteria  found  in  milk.  The  exam- 
ination of  municipal  milk  supplies  for  bacteria 
was  directly  stimulated  by  his  work  in  show- 
ing the  relationship  of  bacteria  to  the  sanitary 
character  of  milk. 

He  was  the  founder  and  first  president  of 
the  American  Society  of  Bacteriologists.  He 
was  for  many  years  a  very  active  member  of 
the  American  Public  Health  Association. 
During  his  latter  years  he  became  closely 
identified  with  the  work  of  the  New  York  Milk 
Committee  as  a  member  of  the  commission  on 
milk  standards  appointed  by  that  committee. 
While  this  commission  was  composed  of  twenty 
of  the  men  most  prominently  identified  with 
the  improvement  of  municipal  milk  supplies 
in  the  United  States  and  Canada,  no  member 
of  die  commission  was  more  interested  in  its 
work  or  devoted  more  time  to  the  same  than 
Professor  Conn.  Through  the  work  of  this 
commission  he  recognized  that  many  of  the 
principles  which  for  years  he  had  been  advo- 
cating cotdd  be  put  into  practical  operation. 
Among  these  he  was  most  interested  in  the 
establishment  of  uniform  laws  and  regula- 
tions for  die  control  of  public  milk  supplies 
through  state  and  municipal  authorities. 

While  Professor  Conn's  name  will  always  be 
more  closely  identified  with  milk  sanitation  than 
with  any  other  single  subject,  his  work  covered 
a  much  broader  field.  He  was  the  author  of 
numerous  pamphlets  and  books  on  subjects 
related  to  biology  and  bacteriology.  His  text- 
books on  elementary  bacteriology,  hygiene  and 
physiology  are  widely  used  by  the  public 
schools  throughout  the  United  States.  His 
books  on  evolution  were  the  first  to  put  in 
clear  and  popular  language  the  more  impor- 
tant features  of  the  philosophy  of  Spencer 
and  Darwin  and  the  modem  theories  on  this 
same  subject.  His  position  as  director  of  the 
laboratories  of  the  State  Board  of  Health  of 
Connecticut,  which  he  occupied  during  his 
latter  years,  brought  him  into  contact  with 
every  phase  of  public-health  work.  He  be- 
came identified  in  this  way  with  the  improve- 
ment of  the  sanitary  condition  of  water 
supplies  in  the  state  of  Connecticut,  and  with 


£he  supervision  of  oyster  beds.  His  knowledge 
and  experience  in  the  bacteriology  not  only  of 
milk  but  of  these  other  subjects  led  to  his 
appointment  as  a  member  of  the  committees 
appointed  to  estd>lish  standard  methods  for 
the  laboratory  examinations  and  sanitary 
standards  for  their  controL 

As  a  man,  he  was  always  genial  and  ea^y  to 
approach,  and  ready  to  give  freely  of  his  time 
for  the  discussion  of  public-health  work.  His 
many  scientific  associates  recognized  in  him 
one  who  could  be  always  relied  upon  to  carry 
out  more  than  his  share  of  any  work  assigned 
to  him.  This  activity  he  preserved  to  the  last. 
His  high  personal  standards  of  integrity  and 
conscientiousness  led  him  to  be  an  ardent 
advocate  of  higher  professional  standards  in 
public-health  work,  and  to  take  an  active  part 
in  the  movement  recently  organized  to  secure 
fuller  recognition  of  public-health  service  as  a 
profession.  The  last  work  in  which  he  took 
part  before  his  death  was  as  a  member  of  the 
council  of  the  newly  organized  American  Acad- 
emy of  Public  Health.  His  death  was  sudden 
and  entirely  unexpected  not  only  by  his  asso- 
ciates, but  by  his  immediate  family.  His  per- 
sonality and  his  numerous  activities  will  make 
his  loss  deeply  felt  by  the  many  organizations 
and  scientific  men  with  whom  he  has  been 
associated.  While  carried  away  with  his  work 
still  incomplete,  he  leaves  behind  him  work 
already  accomplished  of  such  great  importance 
not  only  to  science,  but  to  humanity,  that  it  is 
a  contribution  that  will  endure. 

C.  E.  N. 


THE  AMERICAN   ASSOCIATION   FOR 

THE  ADVANCEMENT  OP 

SCIENCE 

REPORT  OF  THE  COMMITTEE  ON  GRANTS 
FOR  RESEARCH 

Bt  the  settlement  of  the  Colbum  estate  in 
1916  the  American  Association  for  the  Ad- 
vancement of  Science  received  cash  and  secu- 
rities valued  at  about  $76,000,  bequeathed  by 
Richard  T.  Colbum,  a  fellow  of  the  associa- 
tion, the  income  of  which  is  to  be  devoted  ^  to 
original  research  in  the  physical  and  psychic 
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demonstrable  scieaces."  The  aasociation  had 
aocumulated  a  fund  of  about  $26,000,  mainly 
from  the  fees  of  fellows,  life  members  and 
members.  The  income  from  these  funds  being 
available  for  grants  for  research,  the  sum  of 
$4,000  was,  at  the  New  York  meeting  of  the 
association,  on  the  recommendation  of  the 
treasurer,  set  aside  for  this  purpose  by  the 
council,  to  be  expended  during  the  year  1917. 
The  following  committee  on  Grants  for  Be- 
search  was  at  the  same  time  appointed:  E.  0. 
Pickering,  astronomy  and  mathematics,  chair- 
man;  Henry  Crew,  physics;  E.  0.  Franklin, 
chemistry;  B.  T.  Ohamberlin,  geology  and 
geography;  W.  B.  Gannon,  zoological  sciences; 
N.  L.  Britton,  botanical  sciences;  J.  McKeen 
Oattell,  psychology  and  anthropology,  seere- 
iary. 

This  committee,  after  a  considerable  amount 
of  correspondence,  met  in  Washington  on 
April  15  and  16,  there  being  present  Messrs. 
Pickering,  Gannon,  Grew  and  Gattell;  Mr. 
K.  A.  Harper  was  present  to  represent  Mr. 
Britton  for  grants  in  botany.  The  following 
general  rules  of  procedure  were  adopted,  based 
on  the  report  of  the  committee  on  the  Golbum 
and  other  research  funds,  presented  by  Mr. 
Pickering  to  the  committee  on  policy  at  its 
meeting  in  New  York  on  September  80,  1916 : 

1.  ApplieatioiiB  for  grants  may  be  made  to  the 
member  of  the  committee  representing  the  science 
in  which  the  work  falls  or  to  the  chairman  or  sec- 
retary of  the  committee.  The  committee  will  not 
depend  upon  applications,  but  will  make  inquiry  as 
to  the  way  in  which  research  funds  can  be  best  ex- 
pended to  promote  the  advancement  of  science. 
In  such  inquiry  the  conmiittee  hopes  to  have  the 
cooperation  of  scientific  men  and  especially  of  the 
sectional  committees  of  the  association  and  of  the 
subcommittees  of  the  Committee  of  One  Hundred 
on  Besearch  of  the  association. 

2.  The  committee  will  meet  at  the  time  of  the 
annual  meeting  of  the  association  or  on  the  call  of 
the  chairman.  Business  may  be  transacted  and 
grants  may  be  made  by  correspondence.  In  such 
cases  the  rules  of  procedure  formulated  by  Mr. 
Pickering  and  printed  in  the  issue  of  Schnox  for 
May  23,  1913,  will  be  followed. 

3.  Grants  may  be  made  to  residents  of  any  coun- 
try, but  preference  will  be  given  to  residents  of 
America. 


4.  Grants  of  sums  of  $500  or  less  are  favored, 
but  larger  appropriations  may  be  made.  In  some 
cases  appropriations  may  be  guaranteed  for  several 
years  in  advance. 

5.  Grants  as  a  rule  will  be  made  for  work  which 
could  not  be  done  or  would  be  very  difficult  to  do 
without  the  grant.  A  grant  will  not  ordinarily  be 
made  to  defray  living  expenses. 

6.  The  committee  will  not  undertake  to  supervise 
in  any  way  the  work  done  by  those  who  receive  the 
grants.  Unless  otherwise  provided,  any  apparatus 
or  materials  purchased  will  be  the  property  of  the 
individual  receiving  the  grant. 

7.  No  restriction  is  made  as  to  publication,  but 
the  recipient  of  the  grant  should  in  the  publication 
of  his  work  acknowledge  the  aid  given  by  the  fund. 

8.  The  recipient  of  the  grant  is  expected  to  make 
to  the  secretary  of  the  committee  a  report  in  De- 
cember of  each  year  while  the  work  is  in  progress 
and  a  final  report  when  the  work  is  completed  and 
published.  Each  report  should  be  accompanied  by 
a  financial  statement  of  expenditures,  with  vouch- 
ers for  the  larger  items  when  these  can  be  sup- 
plied without  difficulty. 

9.  The  purposes  for  which  grants  are  made  and 
the  grounds  for  making  them  will  be  published. 

At  the  meetings  of  the  committee  held  in 
Washington  on  April  16  and  16,  1917,  the 
following  grants  were  made : 

A8TR0N01CY 

Pive  hundred  dollars  to  Professor  Philip  Fox,  of 
Evanston,  Illinois,  for  the  measurement  and  reduc- 
tion of  the  photographic  plates  taken  at  the  Dear- 
bom  Observatory  for  determining  stellar  parallax. 

PHTSIOS 

One  hundred  dollars  to  Professor  F.  G.  Blake,  of 
Ohio  State  University,  in  aid  of  his  well-known 
work  on  electric  waves.  The  particular  problem 
which  Professor  Blake  has  in  hand  is  to  determine 
how  the  capacity  of  an  air  condenser,  consisting  of 
a  pair  of  circular  plates,  varies  with  the  distance 
separating  the  plates.  The  frequency  of  the  cur- 
rent used  is  of  the  order  of  one  hundred  million 
alternations  per  second.  The  distance  separating 
the  plates  is  varied  from  a  small  fraction  of  the 
radius  to  more  than  four  times  the  radius. 

Three  hundred  dollars  to  Professor  Kichard  0. 
Tolman,  of  the  University  of  Illinois,  for  further 
testing  and  extending  his  already  published  work 
on  the  E.M.F.  produced  in  a  conductor  subjected 
to  mechanical  acceleration.    The  problem  is  essen- 
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tially  the  converse  of  the  one  by  which  Maxwell 
tried  in  vain  to  exhibit  the  inertia  of  electricity — 
of,  as  we  now  say,  the  mass  of  electrons.  Professor 
Tohnan  has  devised  a  simpler  and  more  promising 
method  than  that  which  he  previously  employed  for 
producing  the  acceleration  of  the  wire. 

GBOLOGY 

Three  hundred  dollars  to  Professor  Herman  L. 
Pairchild,  of  the  University  of  Bochester,  to  de- 
fray traveling  expenses  in  a  study  of  the  Post- 
glacial land  uplift  in  New  England  and  the  mari- 
time provinces  of  Canada.  Professor  Pairchild  has 
already  determined  the  amount  of  Postglacial  up- 
lift in  New  York  and  the  western  part  of  New 
England.  The  results  are  well  shown  on  the  maps 
submitted.  It  seems  very  desirable  to  extend  this 
important  survey  eastward  across  New  England 
and  the  maritime  provinces,  and  so  complete  the 
study  across  this  very  significant  and  possibly 
critical  region.  The  diastrophic  movements  con- 
nected with  the  withdrawal  of  the  last  ice-sheet, 
when  better  understood,  are  likely  to  throw  much 
light  upon  the  much  larger  problem  of  earth  de- 
formation, which  is  one  of  the  greatest  problems 
now  confronting  the  philosophical  geologist.  A 
continuation  of  this  work  by  Professor  Pairchild 
is  likely  to  prove  an  important  contribution  both  to 
Post-Pleistocene  geology  and  also  to  dynamic  geol- 
ogy. 

One  hundred  dollars  to  Professor  Samuel  W.  Wil- 
liston,  of  the  University  of  Chicago,  toward  the 
expenses  of  an  artist  to  help  draw  the  figures  of 
the  many  new  Permian  fossil  vertebrates  which 
Br.  Williston  has  discovered  and  is  now  describing. 
Professor  Williston  has  been  obliged  to  draw  him- 
self practically  all  of  the  numerous  figures  which 
illustrate  his  very  important  publications.  This 
consumes  much  very  valuable  time  which  might 
otherwise  be  employed  to  far  better  purpose. 

One  hundred  dollars  to  Mr.  Balph  W.  Chaney, 
advanced  graduate  student,  University  of  Chi- 
cago, toward  field  expenses  of  further  studies  upon 
a  radically  new  ecological  problem  presented  by 
the  Eagle  Creek  flora  of  the  Columbia  Biver  gorge. 
As  a  result  of  last  summer's  field  work  in  this  por- 
tion of  Oregon,  Mr.  Chaney  has  happened  upon  a 
new  method  for  determining  the  past  topography 
and  physiography  of  a  region,  based  on  plant  ecol- 
ogy. Its  essential  features  are  these:  Leaves  of 
two  distinct  types,  the  one  representing  a  xero- 
phytic  plant  association  and  the  other  a  mesophytic, 
are  found  intimately  mixed  in  the  same  strata. 
It  is  not  possible  to  conceive  of  these  having  grown 


together  in  the  same  habitat,  for  their  moisture  re- 
quirraaents  are  too  widely  different.  The  condn- 
sion  is  that  the  xerophytes  refiect  the  nature  of  the 
climate  of  the  upland  country  while  the  mesophytes 
in  a  region  with  such  a  climate  must  have  been 
limited  to  narrow  and  deep  valleys  into  which  the 
direct  rays  of  the  sun  did  not  penetrate  and  where, 
as  a  result,  humid  conditions  existed. 

FATHOLOOT 

Five  hundred  dollars  to  Professor  Frederic  P. 
Gay,  of  the  University  of  California,  for  animals 
and  materials  to  be  used  by  Dr.  Takeoka,  in  the 
study  of  the  specific  treatment  of  tuberculosis  in 
animals,  especially  in  the  use  of  taurine  derived 
from  the  muscles  of  certain  shell  fish.  By  the  use 
of  this  animo  acid  of  bile  Dr.  Takeoka  has  been 
able  to  cause  tuberculous  lesions  in  guinea  pigs 
and  rabbits  to  disappear  completely.  Taurine  be- 
ing a  normal  constituent  of  the  body  and  proving 
harmless  when  given  intravenously,  is  now  being 
used  cautiously  in  the  treatment  of  human  beings. 

BOTANY 

Two  hundred  and  fifty  dollars  to  Professor  Her- 
bert M.  Bichards,  Barnard  College,  Columbia  Uni- 
versity, for  the  continuation  of  the  investigation 
of  the  physiology  of  succulent  plants.  The  grant 
is  to  be  used,  partly  in  carrying  on  experiments  at 
Carmel,  California,  where  the  plants  are  under  in- 
vestigation, partly  in  purchasing  new  apparatus 
and  partly  in  employing  assistants,  in  whatever 
proportion  seems  most  profitable  for  the  produc- 
tion of  results. 

One  hundred  dollars  to  B.  C.  Benedict,  Brook- 
lyn Botanic  Garden,  for  the  continuation  of  the 
investigation  on  the  Boston  fern.  This  grant  is 
recommended  by  the  sectional  committee  of  Sec- 
tion G  of  the  association. 

One  hundred  dollars  to  Professor  C.  H.  Kanff- 
mann,  of  the  University  of  Michigan,  to  aid  in  his 
studies  of  the  fungus  genus  Cartinarivs.  The  grant 
is  to  be  used  for  field  explorations  in  the  Bocky 
Mountains,  it  being  necessary  to  study  there  the 
genus,  which  is  a  large  and  difficult  one  witii 
evanescent  characters. 

PSYOHOLOGT 

One  hundred  dollars  to  Professor  J.  B.  Watson 
toward  the  study  of  the  development  of  the  re- 
fiexes  and  instincts  of  infants.  Dr.  Watson,  who  Is 
professor  of  psychology  in  the  Johns  Hopkins  Uni- 
versity, has  done  important  work  on  animal  be- 
havior and  the  psychology  of  conduct.    The  obstet- 
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rical  ward  of  the  Johns  HopkinB  UniyeTsity  Hos- 
pital is  adjacent  to  his  laboratorj,  and  about  forty 
newborn  infants  a  month  are  available  for  study. 
The  hospital  is  prepared  to  cooperate  in  the  work 
but  will  not  pay  the  expenses  connected  with  it. 
No  systematic  study  of  the  development  of  infants 
has  hitherto  been  made  under  laboratory  condi- 
tions. 

One  hundred  dollars  to  Professor  B.  S.  Wood- 
worth  for  compiling  anthropometric  data.  Dr. 
Woodworth,  who  is  professor  of  psychology  in  Co- 
lumbia Uniyersity,  had  charge  of  an  anthropometric 
laboratory  at  the  St.  Louis  Exposition.  Many 
physical,  psychophysical  and  mental  measurements 
were  made  of  the  savage  and  semi-civilized  peoples 
who  were  assembled  at  the  exposition,  as  well  as  of 
ordinary  visitors.  Parts  of  the  data  have  been  com- 
piled and  published,  but  there  remains  a  large  part 
of  the  material  that  it  has  not  been  possible  to 
collate,  owing  to  the  fact  that  our  psychological 
laboratories  do  not  have  means  to  pay  the  expenses 
of  computation. 

One  hundred  dollars  to  Professor  Bobert  M. 
Yerkes  toward  the  cost  of  apparatus  and  care  of 
animals  in  the  study  of  animal  behavior.  Dr. 
Yerkes,  who  is  assistant  professor  of  psychology  at 
Harvard  University  and  is  this  year  president  of 
the  American  Psychological  Association,  has  made 
many  original  contributions  to  animal  psychology 
as  well  as  in  other  directions,  and  wishes  during 
the  summer  to  study  the  alleged  ideational  be- 
havior of  the  horse.  While  extraordinary  per- 
formances of  trained  horses  have  been  published 
and  have  attracted  wide  attention,  the  work  has 
not  been  done  under  experimental  conditions.  The 
construction  of  apparatus  and  the  care  of  animals 
is  expensive  and  can  not  be  met  by  the  ordinary 
laboratory  appropriation. 

ANTHBOPOLOaT 

One  hundred  dollars  to  Dr.  A.  Hrdli£ka  for 
anthropometrical  investigations  on  the  tribe  of 
Shawnee  in  Oklahoma.  Dr.  Hrdli^ka,  who  is  cu- 
rator of  physical  anthropology  in  the  United  States 
National  Museum  and  one  of  our  ablest  physical 
anthropologists,  could  with  advantage  carry  on 
these  investigations  and  the  work  is  pressing,  as 
the  tribe,  so  far  as  pure  bloods  are  concerned,  is 
becoming  rapidly  extinct. 

One  hundred  dollars  to  Dr.  Benno  Oetteking, 
now  working  at  the  American  Museum  of  Natural 
History,  for  the  purpose  of  completing  the  investi- 
gation of  skeletal  material  from  the  Pacific  coast 
of  America.    The  assistance  needed  is  required  for 


the  tabulation  and  reduction  of  measurements. 
This  grant  is  recommended  by  Professor  Frans 
Boas,  chairman  of  the  subcommittee  on  anthropol- 
ogy of  the  Committee  of  One  Hundred. 

GBNXaAL 

Two  hundred  dollars  to  the  Pacific  Coast  Sub- 
committee of  the  •  Committee  of  One  Hundred  on 
Scientific  Besearch,  of  which  Professor  J.  C.  Mer- 
riam,  of  the  University  of  California,  is  chairman. 
The  grant  is  to  be  used  for  printing,  postage  and 
clerical  work  in  connection  with  an  investigation 
to  secure  organized  information  relative  to  re- 
search on  the  Pacific  coast.  It  is  planned  to  se- 
cure from  each  investigator  a  brief  statement  of 
his  training,  accomplishment,  plans  for  work  and 
needs  for  supporting  the  investigation  in  progress 
or  projected.  The  work  is  being  done  in  coopera- 
tion with  the  scientific  organizations  of  the  Pacific 
coast  and  the  committee  of  the  National  Besearch 
Council  on  a  census  of  the  scientific  resources  of 
the  United  States.  J.  MoKsxn  Cattxll, 

Secretary 


SCIENTIFIC  EVENTS 

THE  CARNEGIE  EXPEDITION  FOR  THE  STUDY 

OF  CORAL  REEFS 

Professor  L.  B.  Gary  and  Dr.  AKred  O. 
Mayer,  members  of  the  Carnegie  Institution 
expedition  to  study  the  coral  reefs  of  Tutuila, 
Samoa,  have  returned. 

It  was  foimd  that  the  surface  water  at  the 
equator  is  cooler  and  less  alkaline  than  that 
5®  or  10®  north  or  south. 

Also  equatorial  counter  currents  against  the 
prevailing:  westerly  drift  of  the  tropical  Pacific 
were  generally  places  where  the  water  is  rela- 
tively acid,  thus  suggesting  that  they  may 
occur  in  regions  wherein  the  cold  deep  water 
comes  to  the  surface. 

The  rain-water  of  Samoa  is  acid,  of  the  order 
10~S  but  the  streams  and  springs  of  both 
Samoa  and  Hawaii  are  alkaline,  having  a  hy- 
drogen ion  concentration  of  10~^.  Thus  the 
reefs  can  not  be  dissolved  by  the  "  acidity  '*  of 
the  outflowing  waters,  and  the  Murray-Agassiz 
solution-theory  fails  to  acooimt  for  the  origin 
of  barrier  reefs.  On  the  other  hand,  scouring 
due  to  currents,  and  to  the  activity  of  holothu- 
rians  are  important  factors. 

Observation    upon    Aleyonarta    and    stony 
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corals  were  conducted  to  determine  their 
growth-rate,  and  the  share  they  take  in  the 
comx>osition  of  reef  limestones.  A  statistical 
ecologric  study  of  the  reefs  was  made,  and  the 
reactions  of  corals  to  heat  and  salinity  deter- 
mined. 

COMMITTEES  UNDER  THE  BRITISH  BOARDS 
OP  TRADE  AND  AGRICULTURE 

The  president  of  the  Board  of  Trade  has 
appointed  a  committee  to  consider  and  report 
what  steps  should  be  taken,  whether  by  legis- 
lation or  otherwise,  to  ensure  that  there  shall 
be  an  adequate  and  economical  supply  of  elec- 
tric power  for  all  classes  of  consumers  in  the 
United  Kingdom,  particularly  industries  which 
depend  upon  a  cheap  supply  of  power  for  their 
development.  The  members  of  the  committee 
are:  Mr.  F.  Huth- Jackson  (chairman),  Mr.  H. 
Booth,  Mr.  J.  Devonshire,  Mr.  J.  Palconer, 
Mr.  G.  H.  Hume,  Mr.  J.  Kemp,  Mr.  H.  H. 
Law,  Mr.  G.  H.  Merz,  Sir  Gharles  Parsons, 
Sir  John  Snell,  Alderman  0.  F.  Spencer  and 
Mr.  A.  J.  Walter. 

The  president  of  the  Board  of  Agriculture 
and  Fisheries  has  appointed  a  committee  to 
consider  practical  means  for  increasing  the 
supplies  of  sea-fish  for  the  home  markets  and 
for  encouraging  the  consumption  of  such  fish, 
whether  cured  or  fresh,  in  substitution  for 
other  foods.  The  committee  has  received  a 
grant  from  the  development  fund,  with  author- 
ity to  expend  the  grant,  subject  to  limitations 
and  conditions  recommended  by  the  develop- 
ment commissioners  and  approved  by  the 
treasury,  at  their  discretion  for  the  increase 
of  the  fishing  power  of  vessels  other  than 
steam  fishing  vessels.  In  general  their  expen- 
diture will  be  confined  to  assisting  fishermen 
who  are  owners  of  their  own  boats  to  develop 
their  fishing  power  and  to  secure  gn^eater 
quantities  of  fish.  The  committee  consists  of : 
Mr.  Cecil  Harmsworth  (chairman) ;  Mr.  H.  S. 
M.  Blundell,  of  the  Admiralty  War  Staff 
(Trade  Division) ;  Mr.  H.  G.  Maurice,  of  the 
Board  of  Agriculture  and  Fisheries;  Mr.  £. 
H.  Oollingwood,  of  the  Board  of  Agriculture 
and  Fisheries;  Mr.  Stephen  Eeynolds,  repre- 
senting the  Development  Oommissioners;  Mr. 
A.  Towle,  representing  the  Food  Oontroller. 


The  president  of  the  Board  of  Agricultoze 
and  Fisheries  has  appointed  a  committee  to 
consider  whether  any  considerable  addition  to 
the  home  food  supplies  of  fish  could  be  pro- 
vided from  the  rivers,  lakes  and  ponds  of  Eng- 
land and  Wales.  The  committee  is  requested 
to  have  special  regard  to  considerations  affect- 
ing the  practicability  of  any  scheme  for  bring- 
ing fresh-water  fish  supplies  into  consumption, 
such  as  transport  to  market,  the  food  value  of 
the  different  kinds  of  fish,  the  probability  of 
its  proving  acceptable  to  the  consumer,  the 
necessity  for  interference  with  private  rights, 
and  the  risk  of  damage  to  more  valuable 
fisheries.  Further,  the  committee  will  con- 
sider and  report  upon  measures  which  might 
be  taken  for  securing  a  greater  output  of  eels 
from  the  waters  of  the  United  Kingdom  for 
home  consumption.  The  members  of  the  com- 
mittee are:  Lord  Deeborough  (chairman),  Mr. 
R.  B.  Marston,  Mr.  A.  R.  Peart,  Mr.  F.  G, 
Richmond,  Mr.  H.  T.  Sheringham,  Mr.  A. 
Tate  Regan,  Sir  John  Wrench  Towse.  The 
Hon.  A.  S.  Northcote  will  act  as  secretary  to 
the  conmiittee. 

BASE  HOSPITALS  ABROAD 

Six  of  the  base  hospitals  organized  by  the 
American  National  Red  Cross  for  service  with 
the  medical  department  of  the  United  States 
Army  have  been  ordered  abroad  for  active  duty. 
The  hospitals  are:  Base  hospital  No.  2,  the 
Presbyterian  Hospital,  New  York,  Dr.  (George 
£.  Brewer,  director;  base  hospital  No.  4,  the 
Lakeside  Hospital,  Cleveland,  Dr.  G^rge  W. 
Crile,  director;  base  hospital  No.  5,  Harvard 
University,  the  Peter  Bent  Brigham  Hospital, 
Dr.  Harvey  Cushing,  director;  base  ho^ital 
No.  10,  the  Pennsylvania  Hospital,  Philadel- 
phia, Dr.  Richard  H.  Harte,  director;  base  hos- 
pital No.  12,  Northwestern  University  Medical 
School,  Dr.  Frederick  A.  Beasley,  director; 
base  hospital  No.  21,  Washington  University 
Medical  School,  St.  Louis,  Dr.  Frederick  T. 
Murphy,  director.  Three  of  the  units  are  ex- 
pected to  embark  at  once  and  the  others  to  fol- 
low soon. 

The  Harvard  University  unit  includes  the 
following: 
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Majors — ^Bobert  IT.  Patterson,  Medical  CorpSi 
TJ.  S.  Army,  commanding  officer;  Harvey  Cashing, 
director;  Bichard  P.  Strong  (absent  in  Europe), 
cMef  laboratory  section;  Boger  I.  Lee,  chief  med- 
ical section;  Bobert  B.  Osgood,  chief  surgical  sec- 
tion. 

Captai'M — ^Daniel  F.  Harmon,  Medical  Corps,  U. 
8.  A.,  Adjutant;  Walter  B.  Cannon;  Beginald  Fitz; 
George  S.  Derby;  Walter  A.  Boothby;  Edward  B. 
Towne;  Charles  Bund,  Jr.,  quartermaster,  O.  B.  C, 
U.  S.  Army;  Percy  Browne,  Horace  Binn^,  Elliot 
Cutler,  Henry  Lyman. 

Lieutenants — George  P.  Denny,  Gilbert  Horraz, 
Frank  B.  Ober,  John  J.  Morton,  Oswald  H.  Bob- 
ertson,  Thomas  B.  Goethals,  Samuel  C.  Harvey, 
James  L.  Stoddard,  Henry  Forbes,  A.  V.  Bock. 

Dental  Surgeons  {Lieutenants) — ^William  Potter, 
Harrison  L.  Parker. 

Those  with  the  Presbyterian  Hospital  and 
Columbia  University  unit  include :  Drs.  George 
Emerson  Brewer,  Homer  Swift,  William  Dar- 
rach,  Sidney  R.  Bumap,  Fordyce  B.  St.  John, 
Alex  McCreery,  John  A.  Peters,  Benjamin  B. 
Allison,  William  P.  Cunningham,  William 
Barclay  Parsons,  Bobert  Kennedy,  William  C. 
Woolsey,  Gerhard  Cocks,  Armitage  Whitman, 
WiUard  B.  Soper,  Louis  Casamajor,  Alwin  M. 
Pappenheim,  A.  B.  Stevens,  Boderick  Grace, 
Austin  Hobbs,  Malcolm  McBumey,  Henry  S. 
Dunning  and  £.  H.  Baymond. 

The  Mayo  Foundation  of  the  "University  of 
Minnesota  has  offered  the  government  for  f or- 
ei^rn  service  a  fully  equipped  field  hospital 
unit,  headed  probably  by  Dr.  William  J.  Mayo. 
The  organization  is  known  as  the  University 
of  Minnesota  Field  Hospital  Unit  and  has  600 
tented  beds  of  the  latest  model,  full  surgical 
apparatus  and  a  portable  shelter  for  an  opera- 
ting room.  Dr.  E.  H.  Plummer,  Dr.  Charles 
Judd,  Dr.  Frank  C.  Todd,  Dr.  H.  Bobertson 
and  Dr.  S.  Marx  White  are  among  the  med- 
ical men  who  have  enrolled 

After  the  conference  of  the  medical  board  of 
the  Council  of  IS'ational  Defense  with  Colonel 
T.  H.  Gk>odwin,  of  the  Boyal  Army  Medical 
Corps,  in  Washington,  D.  C,  on  April  29,  it 
was  announced  that  plans  had  been  made  to 
send  one  thousand  American  surgeons  to  Eu- 
rope for  service  with  the  allied  armies.  This 
ofiFer  came  from  the  American  College  of  Sur- 
geons.   The  deans  of  forty-six  medical  schools 


met  in  conference  with  the  general  medical 
board  and  agreed  to  continue  instruction  with- 
out shortening  the  courses  so  as  to  furnish  new 
graduates.  Both  the  schools  and  the  hospitals, 
however,  will  cut  down  in  the  number  of  men 
on  the  staff  as  much  as  possible  so  as  to  set 
them  free  for  service  in  the  army. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  recent  meeting  of  the  National  Acad- 
emy of  Sciences,  Dr.  Charles  D.  Walcott,  sec- 
retary of  the  Smithsonian  Institution,  was 
elected  president,  in  succession  to  Professor 
William  H.  Welch,  of  the  Johns  Hopkins  Uni- 
versity. To  fill  the  vacancy  in  the  secretary- 
ship, caused  by  Dr.  Walcott's  election  to  the 
presidency,  Dr.  A.  A.  Michelson,  of  the  Uni- 
versity of  Chicago,  was  elected. 

The  Franklin  Medal  awarded  by  the  Frank- 
lin Institute  to  Dr.  M.  A.  Lorentz,  professor  of 
mathematical  physics  at  Leiden,  will  be  re- 
ceived by  the  minister  from  Holland  at  a  meet- 
ing on  May  16.  A  Franklin  medal  will  also 
at  the  time  be  presented  to  Admiral  D.  W. 
Taylor,  chief  constructor  of  the  United  States 
Navy,  who  will  make  an  address  on  ''The 
Science  of  Naval  Architecture." 

On  May  8  of  each  year  the  Howard  Taylor 
Bicketts  prize  for  research  by  students  in  the 
departments  of  pathology  and  bacteriology  and 
hygiene,  in  the  University  of  Chicago,  is 
awarded  by  the  tmiversity,  this  being  the  anni- 
versary of  the  death  of  Dr.  Bicketts  from 
typhus  fever  acquired  by  him  while  investiga- 
ting that  disease  in  Mexico  City.  The  prize 
this  year  is  awarded  to  Mr.  Enrique  E.  Ecker, 
for  his  work  entitled,  "The  Pathogenic  Ef- 
fect and  the  Nature  of  a  Toxin  produced  by 
Bacillus  Paratyphosus  B." 

The  seventh  Edison  medal,  which  was 
awarded  to  Nikola  Tesla  ''for  meritorious 
achievements  in  his  early  original  work  in 
polyphase  and  high-frequency  electric  cur- 
rents," will  be  presented  to  him  at  the  annual 
meeting  of  the  American  Institute  of  Electrical 
Engineers  in  the  auditorium  of  the  Engineer- 
ing Societies  Building,  New  York,  on  the  even- 
ing of  May  18.  President  H.  W.  Buck  will 
preside,  and  addresses  will  be  made  by  Dr.  A. 
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£.  Kennelly,  chairman  of  the  Edison  medal 
committee;  Charles  A.  Terry,  New  York,  and 
B.  A.  Behrend,  Boston. 

Professor  Hiram  Bikoham,  of  Yale  Univer- 
sity, and  Dr.  Isaiah  Bowman,  of  the  American 
Geographical  Society,  have  been  elected  corre- 
sponding members  of  the  Geographical  Society 
of  Philadelphia. 

Professor  Egbert  A.  Millikan,  of  the  de- 
partment of  physics  of  the  University  of  Chi- 
cago, has  been  appointed  to  direct  research 
by  the  National  Eesearch  Coimcil.  He  has 
been  granted  leave  of  absence  by  the  university 
for  the  spring  quarter. 

Dr.  Beverlt  T.  Gallowat,  formerly  assist- 
ant secretary  of  agriculture,  will  work  in  co- 
operation with  the  Council  for  National  De- 
fense in  mobilizing  the  agricultural  interests 
of  the  country. 

President  Trotter,  of  West  Virginia  Uni- 
versity, has  appointed  the  following  commit- 
tee to  cooperate  with  the  National  Besearch 
Council:  Professors  Waggoner,  Beese^  Davis, 
Alderman  and  Schultz. 

Dr.  Alexander  Hamilton  Bice  has  returned 
to  New  York  on  the  steam  yatch  Alberta,  on 
which  he  sailed  in  November  last  to  the  upper 
Amazon  Biver.  The  party  included  William 
T.  Councilman,  professor  of  pathology  in  Har- 
vard University;  Ernest  Howe,  a  geologist,  of 
Newport,  and  Earl  F.  Church,  of  the  United 
States  Coast  and  Geodetic  Survey. 

Professor  Julius  Steeqlitz,  director  of  the 
chemical  laboratory.  University  of  Chicago, 
and  president  of  the  American  Chemical  So- 
ciety, gave,  on  April  20  and  21,  two  lectures 
before  the  department  of  chemistry  of  the 
Johns  Hopkins  University  on  the  electronic 
conception  of  valenca  Dr.  Eugene  C.  Bing- 
ham, professor  of  chemistry  at  Lafayette  Col- 
lege, recently  gave  three  lectures  before  the 
department  on  the  nature  of  viscous  and  plas- 
tic flow. 

Henry  Martyn  Seely,  professor  emeritus 
of  chemistry  and  natural  history  at  Middle- 
bury  College,  died  on  May  4,  in  his  eighty- 
ninth  year.  He  was  active  head  of  his  de- 
partment  for    thirty-four    years.     Professor 


Seely,  who  is  a  graduate  of  Yale  College,  a 
member  of  the  American  Geological  Society 
and  a  fellow  of  the  American  Association  for 
the  Advancement  of  Science,  was  the  author 
of  important  publications  on  the  origin  of  the 
Champlain  Valley. 

Dr.  Henry  MoHatton,  a  distinguished 
physician  and  surgeon  of  Macon,  Ga.,  died 
on  April  2,  at  the  age  of  sixty-one  years.  Dr. 
McHatton  had  been  president  of  the  Medical 
Association  of  Georgia  and  medical  director 
of  the  Macon  Hospital.  He  was  the  author  of 
numerous  contributions  to  medical  science. 

Surgeon-General  Sir  William  Taylor,  late 
director-general  of  the  Army  Medical  Service 
of  Gh*eat  Britain,  died  on  April  10,  at  Windsor. 

The  Journal  of  the  American  Medical  Asso- 
ciation reports  deaths  as  follows:  I.  A.  Shabad, 
professor  of  pediatrics  at  the  state  Woman's 
Medical  College  at  Petrograd,  aged  forty- 
seven  years,  who  had  made  a  special  study  of 
rachitis,  its  origin,  nature  and  treatment 
A.  Prieur,  editor  of  the  France  medicale, 
which  he  transformed  into  a  historical  jour- 
nal, foimder  of  the  Societe  frangaise  dliis- 
toire  de  la  m^decine,  aged  flfty-two  years. 
W.  Winternitz,  the  pioneer  of  scientific  hydro- 
therapy, professor  of  internal  medicine  at  the 
University  of  Vienna  since  1881,  aged  eighty- 
two  years.  C.  Hartwich,  professor  of  pharma- 
ceutical chemistry,  at  Zurich,  aged  sixl^-five 
years. 

Professor  Bradley  M.  Davis,  secretary  of 
the  American  Society  of  Naturalists,  reports 
the  following  actions  of  the  executive  com- 
mittee: 

First,  The  publication  of  the  number  of  the 
Secarda  due  in  1917  has  been  deferred,  the  execu- 
tive committee  holding  the  view  that  the  funds  of 
the  society  should  not  be  employed  at  this  time  on 
a  publication  which  is  not  vital  to  its  welfare. 

Second.  It  has  been  voted  that  the  next  meet^ 
ing  of  the  Naturalists  be  held  at  Pittsburgh  in  con- 
junction with  the  meetings  of  the  American  Asso- 
ciation for  the  Advancement  of  Science. 

The  ninth  semi-annual  meeting  of  the 
American  Institute  of  Chemical  Engineers 
will  be  held  in  Buffalo,  N.  Y.,  from  June  90 
to  23. 
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On  May  5  administrative  officials  of  180 
leading  institutions  of  learning  in  the  United 
States  conferred  with,  a  committee  of  the  Ad- 
visory National  Defense  Commission  and  ar- 
ranged machinery  for  cooperation  with  the 
government  during  the  war.  Secretary  Baker 
told  the  conference  that  important  defense 
work  could  be  done  by  the  schools  of  the 
country,  and  the  educators  adopted  resolutions 
embodying  plans  for  active  service.  The  reso- 
lutions recommended  that  the  Bureau  of  Edu- 
cation and  the  States'  Relations  Service  pre- 
pare a  comprehensive  policy  of  cooperation 
between  the  government  and  the  educational 
institutions  ''which  will  make  for  the  most 
efiPective  use  of  these  institutions  throughout 
the  duration  of  the  war."  In  a  statement  of 
principles  adopted  the  educators  went  on 
record  as  believing  that  all  colleges  and  uni- 
versities should  so  modify  their  calendars  and 
curricula  as  to  comply  fully  with  the  present 
needs  of  the  nation. 

At  the  annual  meeting  of  the  China  Medical 
Missionary  Association  of  Yale  University,  in 
January,  Dr.  Edward  H.  Hume  presented  a 
comprehensive  report  upon  the  status  of  med- 
ical education  throughout  the  country,  basing 
his  conclusions  upon  his  recent  inspection  of 
all  the  medical  centers  from  Moukden  to  Can- 
ton. 

The  Minnesota  legislature,  recently  ad- 
journed, passed  a  law  giving  the  Minnesota 
State  entomologist  needed  authority  to  com- 
bat the  white  pine  blister  rust  in  that  state, 
and  appropriated  for  his  Tise  $15,000  for  the 
biennium  for  fighting  this  disease.  The  IT.  S. 
Government  will  also  use  in  the  state  an 
equal  stim.  It  is  hoped,  with  t&e  legal  ma- 
chinery and  the  money  available,  the  disease 
can  be  stamped  out  where  it  occurs  in  a 
limited  area  on  the  eastern  boundary  of  the 
state. 

A  NUMBER  of  Akron  rubber  factories  have 
established  at  the  Municipal  University  of 
Akron  thirty  scholarships  in  the  engineering 
college  to  be  chosen  from  high-school  gradu- 
ates ranking  in  the  upper  third  of  the  class, 
preference  being  given  to  graduates  of  Akron 


High  Schools  although  others  will  also  be  re- 
ceived. The  scholarships  will  cover  all  tuition, 
incidental  and  laboratory  fees.  TJ^n  entrance 
the  scholarship  holders  will  be  assigned  to  a 
course  upon  the  cooperative  basis,  working 
alternate  two  week  periods  in  factory  and  col- 
lege. Each  student  will  receive  from  the  com- 
pany employing  him  the  sum  of  $37.50  for 
each  two-week  period  during  which  he  is  em- 
ployed. At  the  end  of  the  four-year  course  the 
graduate  will  have  the  opportunity  of  a  perma- 
nent position  in  the  organization  in  which  he 
has  been  trained. 

A  COURSE  on  laboratory  organization  and 
management  is  offered  in  connection  with  the 
summer  session  at  Coltimbia  University  by 
Professor  Thomas  B.  Freas  and  Professor  W. 
L.  Estabrooke.  The  course  is  planned  to  take 
the  students'  fuU  time  for  six  weeks.  The 
subjects  carried  will  be:  location,  laboratory 
construction,  ventilation,  etc.,  of  buildings; 
laboratory  equipment^  including  desks,  lockers, 
shops,  gas,  electricity,  water,  suction,  liquid 
and  compressed  air,  balances,  etc.;  buying 
from  foreign  and  domestic  markets,  economic 
and  scientific  handling  of  supplies;  organiza- 
tion of  stockroom  employees  and  their  co- 
operation with  the  teaching  staff;  glass  blow- 
ing by  a  professional  glass  blower  will  be  a 
special  feature;  a  series  of  trips  in  and  about 
New  York  to  manufacturing  establishments, 
industrial  and  imiversity  laboratories,  includ- 
ing trips  to  Boston,  Washington,  Niagara 
FaUs,  Buffalo,  Eochester,  Syracuse  and  Phila- 
delphia, in  which  there  will  be  opportunity  to 
observe  application  of  chemistry  especially  to 
university,  college  and  research  laboratories. 

It  is  announced  that  an  Italian  who  had  long 
made  his  home  at  Marseilles  has  bequeathed 
$7,000,000  to  the  city  of  Marseilles,  mainly 
for  the  purpose  of  founding  and  maintaining 
a  large  hospital. 

The  Medical  and  Chirurgical  Faculty  of 
Maryland  has  created  a  fund  of  $10,000,  to  be 
known  as  the  Osier  Testimonial  Fund,  the  in- 
come of  which  is  to  be  used  for  the  purchase 
of  books  for  the  factdty,  library  and  for  the 
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upkeep  of  the  hall  which  bears  Sir  William 
Osier's  name. 

On  April  30  an  illustrated  lecture  on  "  The 
Talgai  Skull;  a  Fossil  Human  Skull  Found  in 
Queensland,  Australia,"  was  given  before  the 
American  Ethnological  Society,  at  the  Amer- 
ican Museum  of  Natural  History  by  Professor 
S.  A.  Smith,  professor  of  anatomy  in  the  Uni- 
versity of  Sydney.  A  cast  of  the  skull  was 
exhibited.  In  view  of  the  fact  that  this  skull 
is  the  first  relic  of  Pleistocene  man  to  be  dis- 
covered in  Australia,  and  one  of  the  most 
primitive  human  skulls  known,  especially  as 
r^ards  the  palate  form  and  dentition,  this 
find  ranks  as  one  of  the  most  important  in 
human  prehistory.  Dr.  Smith's  very  careful 
studies  of  the  Talgai  skull  will  shortly  be 
published  by  die  Hoyal  Society  of  London. 

Wk  learn  from  Nature  that  recent  enter- 
prises in  connection  with  the  preparation  of 
food  and  the  development  of  its  concessions 
in  West  Africa  and  elsewhere  have  led  to  the 
establishment  of  a  research  department  by  the 
Cooperative  Wholesale  Society,  and  Dr.  Qeof- 
fr^  Martin  has  just  been  appointed  to  direct 
its  work.  This  appointment  marks  a  new  de- 
parture in  connection  with  the  cooperative 
movement,  and  has  been  rendered  necessary 
by  the  concessions  acquired  by  the  Coopera- 
tive Wholesale  Society  in  West  Africa,  Nigeria 
and  elsewhere,  as  well  as  by  the  development 
of  fresh  undertakings  at  home. 

The  resident  conmussioner  of  the  Bechuana- 
land  Protectorate  has  written  respecting  the 
preservation  of  the  remains  of  Dr.  Living- 
stone's house  at  Koloben,  and  of  the  graves  in 
its  vicinity.  It  appears  that  action  in  this 
direction  was  the  outcome  of  an  appeal  by  Sir 
Meiring  Beck  that  steps  should  be  ibken  to 
preserve  these  mementoes  of  Livingstone's 
early  missionary  labors,  dating  from  his  resi- 
dence among  the  Bechuanas  before  starting 
on  his  great  exploring  journeys  to  the  north. 
Through  the  cooi)eration  of  the  chief  Sechele 
the  ruins  have  now  been  fenced  in  and  a  shed 
has  been  erected  over  the  remains  of  the  walls 
of  the  house.  The  ground  will  in  future  be 
regarded  as  imder  government  protection,  and 
Sechele  has  been  impressed  with  the  necessity 


of  keeping  the  site  clear  of  jungle  and  guard- 
ing against  injury  by  veldt  fires  or  cattle.  The 
headman  of  a  neighboring  village  has  been 
placed  in  charge,  and  an  insx)ection  of  the  site 
will  be  made  from  time  to  time. 

Knowledge,  the  English  magazine  devoted 
to  popular  science  founded  by  the  late  Mr. 
Eichard  A.  Proctor  thirty-six  years  ago,  which 
has  hitherto  api)eared  monthly,  will  be  pub- 
lished four  times  a  year  during  the  war. 

It  is  announced  that  beginning  on  May  15, 
Psychdbiology  will  appear  every  second  month 
and  will  include  in  the  yearly  volume,  approxi- 
mately 600  pages.  Its  pages  will  be  devoted 
primarily  to  research  which  lies  in  the  fidd 
common  to  psychology  and  the  several  biolog- 
ical sciences,  or  which  has  a  distinct  bearing 
on  the  biological  foundations  of  psychology. 
No  formal  limit  of  length  has  been  imposed 
on  contributors,  but  short  articles  will  be  pre- 
ferred, and  unnecessary  length  will  be  con- 
sidered a  bar  to  publication.  While  the  func- 
tion of  the  journal  will  be  primarily  to  pro- 
mote the  si)eedy  publication  of  research,  dis- 
cussions of  important  points  may  be  admitted 
at  the  discretion  of  the  editors,  such  discus- 
sions being  limited  in  any  case  to  two  pages. 
Manuscript  submitted  for  publication  should 
be  addressed  to  Professor  Knight  Dunlap,  The 
Johns  Hopkins  University,  Homewood,  Balti- 
more, Md. 

The  New  York  Botanical  Garden  announces 
its  course  of  spring  lectures  for  1917.  The 
lectures  will  be  delivered  in  the  lecture  hall 
of  the  Museum  Building  of  the  Garden,  Bronx 
Park,  Saturday  afternoons,  at  four  o'clock, 
as  follows:  . 

April  28.  "Early  Spring  Flowers,"  by  Dr.  N. 
L.  Britten. 

May  5.  "School  and  Home  Oardening  Oourses 
at  the  New  York  Botanical  Garden,"  by  Mr. 
Henry  G.  Parsons. 

May  12.  *  *  The  Spring  Flower  Garden, "  by  Mr. 
G.  V.  Nash, 

(Exhibition  of  Spring  Flowers,  May  12  and  13.) 

May  19.  "Garden  Soils  and  their  Treatment," 
by  Professor  H.  F.  Button. 

May  26.  "Modern  Methods  of  producing  Seeds 
for  Farm  and  Garden, ' '  by  Dr.  A.  B.  Stout. 
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June  2.  "Vacant-lot  Gardening,"  by  Mr.  Carl 
Bannwart. 

June  9.    "Garden  Boses/'  by  Professor  A.  G. 
Beal. 
(Exhibition  of  Boses  and  Peonies,  June  9  and  10.) 

June  18.  "The  Seaweeds  of  New  York  and  Vi- 
cinity," by  Dr.  M.  A.  Howe. 

June  23.  "Lillies  for  Everybody,"  by  Mr.  Ar- 
thur Herrington. 

June  30.  "The  Food  Value  of  Wild  Mush- 
rooms," by  Dr.  W.  A.  Murrill. 

We  learn  from  the  Fisheries  Service  Bulletin 
that  in  the  early  x>&i^  of  September  the  Fish 
Hawk  made  another  cruise  in  Chesapeake  Bay 
for  the  purpose  of  ascertaining  the  abundance 
and  quality  of  the  hydroid,  or  ''sea  moss,'' 
material  available  at  this  season.  A  Baltimore 
manufacturer  of  sea-moss  articles  accompanied 
the  vessel.  While  the  growth  is  not  of  the  best 
quality  at  this  season,  abundant  supplies  were 
obtained,  and  the  manufacturer  expressed  him- 
self as  well  satisfied  with  the  opportunity  for  a 
commercial  fishery.  On  the  conclusion  of  this 
trip  the  eighth  regular  cruise  of  the  Chesapeake 
Bay  investigation  was  completed.  During  the 
latter  part  of  August  the  schooner  Grampus 
left  Norfolk,  Va.,  to  continue  investigations  in 
Atlantic  coast  waters,  in  charge  of  W.  W. 
Welsh.  A  line  of  hydrographic  stations  was 
first  made  from  Cape  Henry  to  the  gulf  stream. 
About  twenty  miles  southeast  by  east  from 
Cape  Henry  a  good  haul  of  croakers  was  made 
with  a  small  otter  trawl,  suggesting  the  possible 
use  of  this  type  of  net  for  the  capture  of  this 
species.  Samples  of  sargassum  weed  were  ob- 
tained for  analysis  in  regard  to  the  possible 
use  of  this  material  as  a  source  of  potash,  and 
possibly  of  iodine  and  bromine.  The  vessel 
then  proceeded  to  Cape  May,  N.  J.,  and  an 
examination  was  made  of  the  pound  nets  in  the 
vicinity  of  Five  Fathom  Bank.  Observations 
were  continued  between  Cape  May  and  Glou- 
cester, Mass.  At  the  latter  point  a  shortage  of 
seamen  made  it  necessary  to  tie  up  the  vessel, 
and  the  work  that  had  been  planned  for  the 
Oulf  of  Maine  was,  therefore,  abandoned. 


loge  to  replace  the  one  burned  down  last  Oc- 
tober. 

Five  departments  of  fellowships  in  mining 
and  metallurgical  research,  each  valued  at 
$720  for  a  year  of  twelve  months,  are  offered 
by  the  College  of  Mines  of  the  University  of 
Washington  in  cooperation  with  the  federal 
Bureau  of  Mines. 

Dr.  Edward  M.  Freeman,  assistant  dean  of 
the  department  of  agriculture  of  the  Univer- 
sity of  Minnesota,  has  been  offered  the  dean- 
ship  of  the  college  of  agriculture  of  the  Uni- 
versity of  Arizona,  at  Tucson. 

The  following  instructors  at  Wellesley  Col- 
lege have  been  advanced  to  assistant  professor- 
ships: Mabel  A.  Stone,  botany;  Helen  S. 
French,  chemistry,  and  Sarah  B.  Davis,  hy- 
giene. 

Dr.  Howard  Parshlet,  who  has  been  work- 
ing at  the  Bussey  Institution,  E[arvard  Univer- 
sity, has  been  api)ointed  assistant  professor  of 
zoology  at  Smith  College. 

Fred  T.  Booers,  Ph.D.,  assistant  professor 
of  physiology  in  Baylor  University,  Waco, 
Texas,  has  been  appointed  to  an  instructorship 
in  physiology  at  the  University  of  Chicago. 

J.  F.  Beilly  has  been  promoted  to  an  asso- 
ciate professorship  of  mathematics  at  the  State 
University  of  Iowa. 

Victor  E.  Bector,  principal  of  the  Antioch 
Industrial  School  near  Hartsville,  S.  C,  and  a 
member  of  the  House  of  Bepresentatives,  has 
been  elected  professor  of  agrriculture  at  the 
University  of  South  Carolina. 
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NEWS 

Plans  are  now  being  prepared  for  a  new 
chemistry  building  at  the  Montana  State  Col- 


DISCUSSION  AND  CORRESPONDENCE 

THE  VARIETAL  RELATIONS  OP  CROWN  GALL 

The  disease  known  as  crown  gall  and  hairy 
root  has  been  the  subject  of  much  experi- 
mental inquiry.  It  has  long  been  known  that 
there  were  several  forms  of  this  disease  ap- 
pearing on  apple  trees  and  for  some  time  it 
was  a  question  whether  these  several  forms 
were  due  to  the  same  causal  organism.  There 
have  been  recognized  a  hard  and  a  soft  form 
of  crown  gall  and  the  simple,  woolly  knot, 
broom  root  and  aerial  forms  of  hairy  root.^ 

1  Hedgecock,  Bureau  of  Plant  Industry,  BuUetia 
186. 


462 


SCIENCE 


[N.  8.  Vol-  XLV.  Na  1167 


The  writer  has  during  the  past  few  years 
propagated  several  thousand  apple  trees  of 
many  different  yarieties  on  their  own  roots  by 
means  of  the  common  whip  graf  t,  but  cutting 
off  the  seedling  nurse  root  after  two  seasons' 
growth  and  replanting  those  trees  which  had 
thrown  out  roots  from  the  scion,  thus  estab- 
lishing the  variety  on  its  own  roots.  Many  of 
these  trees  have  been  more  or  less  troubled 
with  the  crown  gall  and  hairy  root  It  ha^ 
been  observed  that  there  is  a  tendency  for  a 
given  variety  to  have  only  a  single  form  of  the 
disease.  Thus  the  Jewett  apple  shows  usually 
if  not  always  the  hard  form  of  the  gall,  the 
Red  Astrachan  the  simple  form  of  the  hairy 
root  and  the  Oldenburg  the  woolly  knot  form 
with  many  soft  fleshy  root  growths.  Other 
varieties  show  the  broom  root  form  and  still 
others  often  the  aerial  form. 

In  the  ordinary  method  of  propagation  of 
apple  trees  the  root  systems  are  of  seedling 
origin  and  from  a  i>omological  viewi)oint  the 
root  system  of  every  tree  is  a  difFerent  variety. 
May  not  this  be  the  reason  for  the  various 
forms  of  crown  gall  and  hairy  roott 

Some  varieties  on  their  own  roots  seem  to 
be  largely  if  not  entirely  inunune  to  this  dis- 
ease. If  this  proves  to  be  really  the  case,  here 
may  lie  the  solution  of  the  problem  of  the  pre- 
vention of  crown  gall.  If  a  resistant  variety 
is  selected  as  the  root  variety,  and  the  variety 
desired  propagated  on  it,  trees  inmiune  to  the 
disease  may  presumably  be  secured.  Prob- 
ably the  economic  advantage  would  warrant 
the  extra  effort  necessary  to  propagate  such 
trees,  only  under  conditions  where  the  crown 
gall  was  especially  troublesome. 

There  are  other  root  diseases  which  are  in- 
jurious, especially  through  the  southern  part 
of  the  apple  belt,  that  might  possibly  be 
avoided  in  a  similar  fashion. 

J.  K.  Shaw 

Massaohusstts  Expebimsnt  Station 

WHEN  A  FORCE  IS  A  FORCE 

Beferrinq  to  the  perennial  discussion  of  the 
meaning  of  force  and  of  the  law  of  action  and 
reaction,  lately  revived  in  the  pages  of  Sci- 


ence,^ I  venture  to  suggest  that  the  essential 
point  of  the  alleged  difficulties  which  have  been 
raised  is  covered  by  the  following  simple  prop- 
ositions : 

1.  A  force  is  a  push  or  a  puU  exerted  upon  a 
body  (portion  of  matter)  by  another  body. 

2.  Whenever  a  body  A  pushes  or  pulls  a 
body  B,  then  at  the  same  time  B  pushes  or 
puUfi  A  equally  in  the  opposite  direction.  Such 
a  pair  of  forces  is  an  ^  action  and  reaction." 
An  action-reaction  pair  concerns  two  bodies 
and  only  two. 

3.  The  two  forces  of  an  action-reaction  pair 
never  balance  each  other;  a  force  acting  on  A 
can  not  balance  a  force  acting  on  B. 

4.  To  balance  a  force  acting  on  B,  another 
force  must  be  applied  to  B. 

One  who  keeps  these  simple  facts  in  mind 
will,  I  believe^  find  it  easy  to  decide  whether 
an  alleged  force  is  really  a  force  in  the  mean- 
ing of  the  Newtonian  laws.  He  will  also  see 
that  there  is  no  contradiction  between  the 
statement  that  forces  always  occur  in  action- 
reaction  pairs  and  the  statement  that  forces 
are  often  unbalanced.  L.  M.  Hoskins 

StANFOBD  XJNIVXBSIT7, 

March  22,  1917 


SCIENTIFIC  BOOKS 

The  Potato,    By  Arthur  W.  Gilbert,  assisted 

by  Mortier  F.  Barrus  and  Daniel  Dean. 

New  York,  The  Macmillan  Co.,  1917.    Pp. 

i-xii  and  1-318,  PI.  XVI. 

The  author  states  in  his  preface  that  the 
book  is  intended  to  give  brief  and  practical 
suggestions  on  the  growing,  breeding  and  mar- 
keting of  i>otatoes,  and  the  subject-matter 
amply  substantiates  the  statement.  This  pub- 
lication, in  addition  to  being  up-to-date  in  its 
cultural  directions,  devotes  considerably  more 
attention  to  the  subject  of  potato  breeding 
than  any  of  our  preceding  American  treatises 
on  the  potato.  Conveniently  arranged  statis- 
tical data  are  presented  in  Chapter  I.  under 
the  caption  of  Acreage,  Distribution,  Pro- 
duction  and  Valuation.     Chapter   TIT,   em- 

iSee  articles  by  Gordon  S.  Fuleher  (November 
24,  1916),  and  Andrew  H.  Patterson  (March  16, 
1917).  Mr.  Fuleher 'b  discussion  seems  to  me  to  be 
entirely  sound. 
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bodies  the  various  classification  systems  which 
have  been  advocated  by  American  writers,  and, 
in  addition,  presents  a  very  conveniently  ar- 
ranged list  of  varietal  names  and  so  far  as 
identified  places  them  in  the  various  classifica- 
tion systems  under  their  group  names.  This 
should  prove  of  no  little  convenience  to  those 
interested  in  the  subject. 

The  three  chapters  devoted  to  ''Climate, 
Soils  and  Rotations,"  "Manures  and  Ferti- 
lizers," and  ''Planting,"  are  excellently 
treated,  the  suggestions  being  clear,  concise 
and  practical.  In  the  opinion  of  the  writer, 
the  value  of  the  subject-matter  in  these  chap- 
ters would  have  been  enhanced  by  a  few  well- 
selected  illustrations  of  potato  implements 
and  cultural  methods.  The  discussion  of 
I)otato  diseases  and  their  control  is  clear  and 
convincing  and  should  prove  very  helpful  to 
both  the  farmer  and  the  student.  A  chapter 
on  "Markets,  Marketing  and  Storage"  is 
both  suggestive  and  helpful,  as  is  also  that 
on  the  cost  of  growing  x>otatoes. 

An  a  whole,  the  book  is  unioue.  in  that  it  is 
strikingly  devoid  of  illustrations,  as  compared 
with  most  of  the  recently  published  agricul- 
tural text-books.  It  is  a  welcome  addition  to 
our  present  text-books  on  the  potato,  and 
should  find  a  place  in  the  classroom  of  agri- 
cultural schools  and  colleges. 

Wm.  Stuart 

Health  and  Disease:  Their  Determining  Fac- 
tors. By  EooER  L.  Lee.  Little  Brown,  Co., 
1917.   $1.76. 

This  book  gives  a  very  pleasing  presentation 
of  the  factors  of  health  and  disease  in  strictly 
non-technical  language.  The  author  has  suc- 
cessfully and  very  commendably  avoided  a  con- 
sideration of  the  treatment  of  ailments,  and 
has  emphasized  throughout  the  preventive 
measures  which  may  be  performed,  or  encour- 
aged by  the  cooperation  of  the  layman.  The 
most  reprehensible  thing  in  the  book,  from  the 
reviewer's  view-point,  is  the  title  of  Chapter 
XTT.,  "The  Air-bome  Diseases  1"  After  the 
struggle  that  has  been,  and  is  being  made  to 
disillusion  the  popular  mind  of  the  idea  that 
air  is  an  important  conveyor  of  disease,  it  is 
a  misfortune  to  use  this  phrase  in  any  sense. 


The  author  goes  to  some  pains  to  explain  that 
he  includes  under  this  term  chiefly  " droplet" 
or  mouth-spray  infection,  but  the  use  of  "  air- 
bome  "  throughout  the  book  is  bound  to  nour- 
ish the  age-old  fallacy. 

The  first  nine  chapters  consider  chiefly  mat- 
ters of  personal  hygiene,  the  next  nine,  com- 
municable diseases,  and  the  last  six,  matters  of 
general  sanitation.  The  sequence  and  point-of- 
view  throughout  are  good.  Specially  to  be 
commended  are  the  chapters  on  Alcohol,  To- 
bacco and  the  Habit-forming  Drugs  and  on 
the  Venereal  Diseases  and  Sex  Hygiene. 

There  are  a  good  many  minor  criticisms 
which  might  be  made,  as,  for  example^  the  loose 
use  of  the  term  antitoxin  on  page  173,  speaking 
of  the  "  BpirochcBta  pallida  "  instead  of  Trepo' 
nema  pallida,  the  sentence  "'Bed  flap'  is 
caused  by  a  ringworm  which  is  really  a  vege- 
table bacterium"  (p.  243),  and  the  statement 
that  "  tubercle  bacilli  are  only  present  in  milk 
when  there  is  tuberculous  disease  of  the  udder  " 
(p.  306). 

The  book  contains  378  pages,  is  printed  on 
rough  paper  in  good  print  and  is  amply  in- 
dexed. There  are  no  cuts  or  diagrams  in  the 
book  and  no  sx>ecific  references  are  given.  It 
is  to  be  most  cordially  recommended  to  the  lay 
reader  and  might  find  a  useful  place  as  a  text 
in  a  general  elementary  college  course  in  hy- 
griene  and  sanitation,  and  should  certainly  be 
on  the  desk  of  every  teacher  of  biology  and 
hygiene.  Curtis  M.  Hilliard 

Simmons  College 


SPECIAL  ARTICLES 

A  NOTE  ON  THE  EFFECT  OF  ASPHYXIA  AND 
AFFERENT  STIMULATION  ON  ADRENAL 

SECRETION 

Becent  observers  have  expressed  some  doubt 
as  to  the  effect  of  asphyxia  and  afferent  stimu- 
lation on  the  secretion  of  the  adrenal  glands. 
Under  the  circumstances  it  is  desirable  to  have 
simple  methods  which  any  one  may  use  to 
demonstrate  the  effect.  During  the  past  few 
months,  with  the  aid  of  Mr.  H.  F.  Pierce,  I 
have  devised  such  methods. 

If  both  carotid  arteries,  both  subclavian 
arteries  and  the  aorta  just  anterior  to  the 
inferior  mesenteric  artery  are  tied,  and  the 
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nerves  accompanying  the  cceliac  axis  and  the 
superior  and  inferior  mesenteric  arteries  are 
then  carefully  severed,  a  rise  of  blood  pres- 
sure taken  from  the  carotid  must  be  mainly 
due  to  contraction  of  the  splanchnic  area 
which  is  now  denenrated.  If  a  vigorous  cat 
is  operated  upon  in  this  way  under  light 
urethane  anesthesia,  asphyxia  for  one  minute 
will  result  usually  in  a  rise  of  blood  pressure 
at  the  end  of  forty  seconds  and  a  very  con- 
siderably greater  rise  as  soon  as  respiration 
begins  again.  These  results  do  not  occur  if 
the  adrenal  glands  are  removed.  If  these 
glands  are  left  in  the  body,  but  disconnected 
from  the  central  nervous  system,  a  rise  of  pres- 
sure may  still  be  produced  if  the  asphyxia  is 
continued  for  a  considerably  longer  x>eriod 
than  is  required  when  the  splanchnic  nerves 
are  intact. 

If  the  heart  is  completely  denervated  by 
severing  both  vagi  in  the  neck  and  removing 
both  stellate  ganglia,  it  becomes  a  very  delicate 
indicator  of  increased  adrenin  in  the  blood. 
Stimulation  of  the  central  end  of  the  cut 
sciatic  nerve  (in  a  cat  imder  urethane)  will 
then  cause  the  heart  rate  to  increase,  in  some 
instances  60  beats  a  minute.  The  phenomenon 
does  not  occur  if  the  adrenal  glands  are  re- 
moved or  if  the  splanchnic  nerves  are  cut. 
The  method  is  advantageous  in  that  it  shows 
the  latent  period  and  the  duration  of  the 
secretion.  The  effect  on  the  heart  of  asphyxia 
is  not  so  great  as  the  effect  of  afferent  stimu- 
lation, in  all  probability  because  of  the  antag- 
onism between  the  influence  of  carbon  dioxide 
and  of  adrenin. 

A  great  deal  of  care  must  be  taken  in  oper- 
ating on  the  abdominal  cavity  to  avoid  manip- 
ulation. As  was  shown  many  years  ago,  such 
operations  produce  changes  which  can  be  best 
accoimted  for  by  continuous  discharge  of  the 
nerve  impulses  along  splanchnic  courses. 
Thus  the  adrenal  glands  would  be  persistently 
stimulated.  A  potent  source  of  error  in  previ- 
ous work,  in  which  the  abdominal  cavity  has 
been  oi)ened,  has  doubtless  been  the  failure 
to  exercise  extreme  care  to  avoid  rough 
manipulation. 

A  full  accotint  of  this  investigation  will  be 


published  in  the  American  Journal  of  Phyn- 
ology.  W.  B.  Gannon 


SOCIETIES  AND  ACADEMIES 

THB   BIOLOGICAL    SOCIETY    OP  WASHINGTON 

The  567th  regular  meeting  of  the  society  wai 
held  in  the  assembly  hall  of  the  OoBmos  Clab,  Sat- 
urday, March  10, 1917,  called  to  order  hj  Preaident 
Hay  at  8  p.m.,  with  45  persons  in  attendance. 

On  recommendation  of  the  council  Mrs.  L.  0. 
Howard  and  Dr.  Martha  Brewer  Lyon  were  eleeted 
to  active  membership. 

Under  the  heading  book  notices,  brief  notes,  etc., 
Dr.  H.  M.  Smith  exhibited  a  manuscript  and  hand- 
illustrated  book  dealing  with  beetles.  It  was  about 
60  years  old.  Dr.  Smith  presented  it  to  Dr.  L.  0. 
Howard.  Professor  W.  P.  Hay  presented  aome 
notes  on  the  flying  squirrels  of  this  vicinity  with 
observations  on  their  habits  and  behavior  as  peta. 
Dr.  H.  E.  Ames  called  attention  to  a  newspaper 
clipping  recording  the  flight  of  two  tagged  dueki 
a  distance  of  2,000  miles  in  about  60  hours.  He 
sought  verification  of  the  statement. 

The  regular  program  consisted  of  two  eommimi- 
cations: 

Precipitins:  M.  W.  Lyon,  Je. 

Dr.  Lyon  described  an  anti-beef  serum  he  had 
lately  prepared,  and  set  up  a  series  of  test  tubei 
containing  dilutions  of  beef,  sheep,  hog  and  humsa 
serums,  and  demonstrated  the  action  of  the  anti- 
beef  serum  on  these,  viz.,  specific  precipitation 
when  added  to  the  diluted  beef  serum,  group  pre- 
cipitation with  diluted  sheep  serum,  and  the  non- 
precipitation  with  diluted  hog  and  human  semms. 
He  mentioned  briefly  the  history  and  theory  of 
precipitating  serums  and  explained  their  use  in 
identifying  suspected  animal  proteins  and  in  show- 
ing the  blood  relations  of  various  animals.  In  difl- 
cussing  this  communication  A  H.  Jennings  ex- 
plained how  he  had  made  use  of  the  precipitin  re- 
action in  determining  the  kinds  of  animals  bitten 
by  biting  flies.  Dr.  George  W.  Field  and  H.  F. 
Taylor  also  took  part  in  the  discussion. 

Porpoises  and  Steamers:  William  Palmeb. 

Mr.  Palmer  commented  on  the  frequency  with 
which  porpoises  are  found  about  the  bows  of  steam- 
ers and  advanced  explanations  as  to  their  presence 
there  and  methods  of  progression.  His  communi- 
cation was  illustrated  by  diagrams  and  lanten 
views  of  porpoises  and  other  cetaceans.  It  was 
discussed  by  Dr.  H.  E.  Ames. 

M.  W.  Lton,  Jr., 
Recording  Secretary 
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THE  PROVISION  MADE  BY  MATHE- 

MATICS   FOR  THE  NEEDS 

OF  SCIENCE  1 

Mathematics  beyond  the  merest  ele- 
ments has  been  regarded  by  some  as  an 
excrescent  malady  of  the  human  spirit, 
generated  like  the  pearl  in  an  abnormal  and 
morbid  way  and  representing  a  non-living 
embedment  in  the  active  tissue  of  the  or- 
ganism of  society;  by  others  it  has  been 
supposed  to  exhibit  the  highest  intellectual 
reach  of  mankind,  being  in  itself  the  most 
powerful  tool  yet  devised  for  the  interpre- 
tation of  natural  phenomena,  while  at  the 
same  time  it  affords  a  satisfying  expres- 
sion of  the  furthermost  esthetic  attainment. 
On  the  one  hand,  it  is  considered  a  piece  of 
jugglery  in  which  it  is  the  joy  of  the  pro- 
ficient to  produce  more  and  more  compli* 
cated  entanglements  to  astonish  the  be- 
holder and  overwhelm  him  with  the  sense 
of  mystery ;  on  the  other  hand,  it  is  seen  to 
be  the  systematic  unfolding  of  remarkable 
and  important  properties  of  a  highly  fasci- 
nating creation  or  construction  of  the  hu- 
man spirit  by  means  of  which  it  has  at 
once  its  most  intellectual  delight  and  the 
best  means  of  understanding  its  environ- 
ment Some  workers  seem  to  resent  the 
interference  of  mathematics  with  their  com- 
fort in  the  conclusions  of  descriptive  sci- 
ence and  its  demands  that  observation  shall 
be  reduced  to  measurable  elements  and  the 
laws  of  nature  be  expressed  in  mathemat- 
ical formulas;  other  thinkers  believe  that 
natural  science  is  real  science  only  in  so 
far  as  it  is  mathematical,  that  it  is  only 
through  mathematics  that  true  science  can 

1  An  address  delivered  before  the  XUinois  Chap- 
ter of  Sigma  Xi  on  January  17,  1917. 
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be  understood,  and  that  without  mathe- 
matics no  science  can  develop  to  maturity. 
One  delights  in  observation  and  the  record 
of  facts,  believing  that  he  has  understood 
a  class  of  phenomena  when  he  has  given  a 
general  description  of  their  relations,  order 
and  connections;  the  other  considers  the 
mathematical  formula  as  'Hhe  point 
through  which  all  the  light  gained  by  sci- 
ence must  pass  in  order  to  be  of  use  in 
practise." 

But  it  is  true,  I  believe,  that  mathe- 
matics is  generally  recognized  as  essential 
at  least  to  scientific  progress;  and  what 
I  intend  to  do  this  evening  is  to  discuss 
the  nature  of  the  provision  made  by  it  for 
the  needs  of  science.  But  I  can  not  consent 
to  enter  upon  a  treatment  of  this  topic 
without  pausing  a  moment,  first  of  all,  to 
combat  a  certain  dangerous  and  apparently 
rather  widespread  error  among  scientists, 
namely,  that  the  primary  and  perhaps  the 
sole  function  of  mathematics  is  to  assist  in 
the  solution  of  the  problems  of  science.  If 
this  were  the  essential  purpose  of  mathe- 
matics, you  would  not  find  it  cultivated  as 
it  is  to-day.  Instead  of  this  the  men  who 
now  give  all  their  energy  to  its  develop- 
ment would  be  allied  with  the  particular 
natural  sciences  and  would  study  mathe- 
matics only  as  auxiliary  to  their  central 
concern.  One  could  find  no  incentive  to 
labor  otherwise. 

Fundamentally  mathematics  is  a  free 
science.  The  range  of  its  possible  topics 
appears  to  be  unlimited;  and  the  choice 
from  these  of  those  actually  to  be  studied 
depends  solely  on  considerations  of  inter- 
est and  beauty.  It  is  true  that  interest  has 
often  been,  and  is  to-day  as  much  as  ever, 
prompted  in  a  large  measure  by  the  prob- 
lems actually  arising  in  natural  science,  and 
to  the  latter  mathematics  owes  a  debt  only 
to  be  paid  by  essential  contributions  to  the 
interpretation  of  phenomena.     But  after 


all,  the  fundamental  motive  to  its  activity 
is  in  itself  and  must  remain  there  if  its 
progress  is  to  continue. 

Some  mathematicians  are  glad  when 
their  fields  of  thought  touch  other  sciences 
(or  even  practical  matters) ;  others  concede 
the  fact  unwillingly  or  without  interest; 
others  still  would  perhaps  consider  them- 
selves unorthodox  in  their  feeling  if  they 
allowed  any  matter  of  connections  with 
other  things  to  affect  at  all  their  interest 
in  their  own  fields.  It  was  perhaps  an  ex- 
treme case  of  this  feeling  which  prompted 
Sylvester  to  the  pious  or  impetuous  hope 
that  no  use  would  ever  be  found  for  the 
theory  of  invariants  which  he  was  devel- 
oping with  so  much  delight. 

But  it  has  turned  out,  as  the  mathe- 
matician is  now  well  aware,  that  it  is  these 
same  invariants  which  afford  us  an  ex- 
pression for  the  laws  of  nature.  An  in- 
variant is  simply  a  thing  or  a  relation 
which  remains  unaltered  when  the  elements 
with  which  it  is  connected  undergo  a  cer- 
tain class  or  group  of  transformations. 
When  we  know  the  transformations  to 
which  a  class  of  phenomena  are  subject 
the  matter  of  finding  out  the  laws  con- 
necting these  phenomena  is  a  problem  of 
invariants.  It  may  be  that  a  particular 
physical  law  was  discovered  long  before  the 
idea  of  invariants  arose;  but  it  is  never- 
theless true  that  a  useful  connection  among 
such  laws  is  afforded  by  this  notion.  On 
the  other  hand,  we  may  have  an  equation 
expressing  a  fundamental  relation  among 
a  large  class  of  phenomena  and  find  that 
this  equation  is  invariant  when  the  ele- 
ments in  it  are  subjected  to  a  certain  group 
of  transformations.  We  may  be  sure  that 
this  group  of  transfoitnations  has  some- 
thing essential  to  do  with  the  phenomena 
in  consideration,  and  that  its  invariants  ex- 
press (partially  or  completely)  the  laws 
governing  these  phenomena.    Our  problem 
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is  then  to  deduce  these  invariants  and  to 
give  to  them  a  physical  interpretation. 

In  the  theory  of  invariants  we  have  an 
illustration  of  a  fundamental  fact  concern- 
ing the  applications  of  any  but  the  most 
elementary  mathematics,  namely,  that  they 
arise  essentially  as  by-products  of  the  lead- 
ing discoveries.  On  the  part  of  those  who 
make  use  of  them  they  are  often  considered 
as  the  essential  and  perhaps  the  only  re- 
sults of  mathematical  investigation.  There 
are  some  who  have  been  impatient  of  those 
studies  which  apparently  have  no  connec- 
tion with  less  abstract  considerations.  But 
this  is  a  short-sighted  impatience.  He  who 
wishes  applications  and  applications  alone 
can  not  secure  his  ends  better  than  by  the 
encouragement  of  theoretical  investigations 
even  of  an  abstruse  and  remote  character. 
Within  the  separate  natural  sciences  this 
is  so  well  understood  that  it  is  a  matter 
of  surprise  to  observe  that  some  individ- 
uals persistently  recuse  to  carry  the  con- 
ception to  its  logical  consequence  as  regards 
the  science  of  mathematics.  But  any  one 
who  has  meditated  much  on  the  character 
of  the  progress  of  thought  must  certainly 
have  a  profound  realization  of  its  truth. 

It  seems  that  no  body  of  thought  has 
been  of  more  importance  in  human  prog- 
ress and  at  the  same  time  been  criticized 
more  freely  than  the  science  of  mathe- 
matics. Much  of  this  criticism  appears  to 
be  good-natured  and  to  amount  to  but 
little  more  than  a  quasi-humorous  way  of 
expressing  the  critic's  own  unashamed 
ignorance.  At  first  sight  one  might  treat 
this  as  harmless;  but  from  the  point  of  view 
of  the  general  interest  it  can  hardly  be 
passed  over  in  such  a  way.  How  this  igno- 
rance is  to  be  overcome  I  can  not  say.  Per- 
haps one  of  the  first  requisites  is  to  find 
some  means  of  overcoming  the  shameless- 
ness  with  which  individuals  otherwise  well 


trained  contemplate  their  own  ignorance 
of  mathematics. 

The  mathematician  himself  is  not  dis- 
turbed so  for  as  the  welfare  of  his  own  sci- 
ence is  concerned;  but  it  is  sometimes  a 
matter  of  pain  to  see  the  general  loss 
which  arises  from  such  ignorance  and  also 
from  the  severer  strictures  of  the  more 
pronounced  adversaries  of  mathematics. 
In  no  other  case,  however,  have  the  criti- 
cisms been  so  severe  as  those  meted  out  to 
the  infinitesimal  calculus  in  the  infancy  of 
its  development;  and  never  have  the  fond- 
est hopes  of  the  founders  of  a  science  been 
so  far  surpassed  by  its  actual  achievements 
as  here  where  the  subject  has  become  cen- 
tral in  practically  every  field  of  pure  and 
applied  mathematics. 

It  will  be  instructive  to  examine  briefly 
the  criticisms  thus  met  so  early  by  the  in- 
finitesimal calculus.  Some  persons  at- 
tacked the  certainty  of  its  principles, 
attempting  to  show  that  its  conclusions 
were  at  variance  with  those  obtained  by 
methods  previously  known  and  accepted  as 
sound.  Some  who  labored  primarily  with 
matters  of  morality  and  religion  attacked 
the  new  departure  of  thought  on  general 
grounds;  they  repulsed  themselves  by  un- 
wittingly displaying  their  ignorance  of  the 
thing  which  they  eriticized.  One  man, 
who  entrenched  himself  in  masses  of  calcu- 
lation, pronouneed  the  procedure  of  the 
new  calculus  unsatisfactory  because  of  the 
indeterminacy  of  the  form  in  which  cer- 
tain results  appeared;  but  he  afterwards 
acknowledged  his  error  and  admitted  that 
he  had  been  urged  forward  by  malevolent 
persons — a  thing  (let  us  believe)  which 
does  not  often  happen  among  workers  in 
science.  Christiaan  Huygens,  whose  opin- 
ion probably  carried  more  weight  than  that 
of  any  other  scientific  man  in  his  day,  be- 
lieved that  the  employment  of  differentials 
was  unnecessary  and  declared  that  Leib- 
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nitz's  second  differential  was  meaningless. 
But  these  and  many  other  criticisms  never 
hindered  the  development  of  the  new  cal- 
culus, but  served  rather  to  aid  in  clearing 
off  certain  excrescences  which  had  nothing 
to  do  with  its  essential  characteristics  and 
in  helping  it  to  that  central  place  of  im- 
portance which  it  holds  to-day. 

The  criticism  last  mentioned  is  one  which 
is  made  so  often  that  it  is  profitable  to 
dwell  longer  upon  it.  So  often  the  mathe- 
matician hears:  ''What  is  the  use  of  what 
you  are  doing!"  He  knows  a  thousand 
answers  to  this  question;  and  one  of  the 
most  effective  is  that  which  history  has 
given  to  the  criticism  of  the  illustrious 
Huygens.  The  recently  developed  subject 
of  integral  equations  has  sometimes  been 
confronted  with  the  inquiry :  Why  develop 
this  theory?  Will  not  differential  equa- 
tions serve  the  purpose!  But  the  mathe- 
matician goes  calmly  ahead  with  the  devel- 
opment of  those  things  which  interest  him 
just  as  he  did  formerly;  and  in  the  new 
case  he  anticipates  with  confidence  the 
same  triumphant  justification  in  the  event 
which  has  uniformly  crowned  his  labors  in 
the  past. 

Sometimes  the  criticisms  directed  against 
mathematics  have  grown  out  of  a  miscon- 
ception of  the  natural  limitations  to  which 
it  is  subject.  Pages  of  formulas  can  not 
get  a  safe  result  from  loose  data.  No 
amount  of  computation  will  remove  from 
a  result  the  errors  already  existent  in  the 
underlying  observations.  I  have  several 
times  been  confronted  with  the  statement 
that  mathematics  made  a  great  mistake  in 
this  or  that  particular  case  in  predicting 
what  was  not  found  on  proper  examination 
to  be  true.  But  after  all  there  was  nothing 
wrong  with  the  mathematics.  It  was 
merely  that  the  supposed  laws  of  phenom- 
ena on  which  the  investigation  was  based 
were  not  exact.  It  was  they  and  not  the 
mathematics  which  were  on  trial. 


It  is  true,  as  one  of  my  friends  said  to 
me  recently,  that  no  machine  can  be  con- 
structed and  completely  theorized  on 
mathematical  principles  alone.  When  this 
is  given  as  a  statement  of  fact  I  have 
nothing  to  say  in  reply.  But  if  this  natural 
limitation  of  the  subject  is  spoken  of  (as  I 
have  sometimes  heard)  as  an  expression  of 
the  failure  of  mathematics,  then  an  error 
is  made  which  ought  to  be  corrected. 
Mathematics  does  not  claim  to  do  the  whole 
thing  in  the  development  of  science.  It 
simply  has  its  role  to  perform;  and  there 
is  a  devoted  body  of  workers  throughout 
the  world  striving  to  see  that  it  perform 
this  function  with  eminent  success.  How 
it  does  and  is  to  continue  doing  this  will 
be  apparent  from  the  following  discussion 
of  the  relation  of  mathematics  to  experi- 
mental verification. 

By  their  very  nature  the  conclusions  of 
pure  mathematics  are  not  subject  to  ex- 
perimental examination.  One  would  not 
say  that  they  are  above  or  beyond  experi- 
ence, but  that  they  are  outside  of  it.  Pure 
mathematics  deals  with  certain  creations  of 
the  human  spirit  and  with  these  alone.  So 
far  as  it  is  concerned,  no  import  attaches 
to  the  inquiry  after  the  impulse  which  re- 
sulted in  the  creation  of  these  things.  The 
mathematician  qua  mathematician  is  not 
interested  in  this  matter,  however  much  it 
may  fascinate  him  as  a  philosopher;  and 
he  develops  his  science  usually  with  per- 
fect indifference  to  such  considerations, 
rearing  it  from  a  small  group  of  postu- 
lates or  perhaps  even  from  the  general  log- 
ical premises  of  all  reasoning.  In  any 
event,  he  drags  out  into  the  limelight  aU 
hypotheses  and  keeps  them  vividly  before 
him  during  the  progress  of  his  investiga- 
tions. 

In  applied  mathematics  the  state  of 
.things  is  very  different.  Here  the  whole 
treatment  is  bristling  with  implicit  assump- 
tions, some   of  them  being  carried  con- 


Mat  18,  1917] 


SCIENCE 


469 


sciously  while  many  of  them  are  apparently 
nnperceived.  In  other  words,  while  we 
are  applying  mathematics  we  are  at  the 
same  time  making  use  of  the  customary 
large  bundle  of  prejudices  and  preconcep- 
tions which  we  have  not  yet  found  a  way 
to  avoid  whenever  we  have  to  treat  the 
phenomena  of  nature. 

In  order  to  illustrate  the  way  in  which 
applied  mathematics  is  shot  through  with 
assamptions,  let  us  take  a  single  case. 
When  we  begin  to  apply  numbers  in  the 
measurement  of  physical  quantities  we  as- 
sume at  once  that  the  true  measure  may  as 
well  be  an  irrational  number  as  a  rational 
number.  For  this  assumption  we  have  no 
a  priori  grounds  or  experimental  reasons. 
"We  simply  find  it  the  most  convenient  as- 
sumption to  make  and  we  make  it,  having 
no  other  justification  than  convenience  for 
our  procedure.  It  may  very  well  be  true 
that  the  universe  is  so  constructed  that 
every  measurement  in  it  yields  essentially 
a  rational  number.  This  would  be  true  if 
all  material  things,  all  force,  all  energy, 
etc.,  were  granular  in  structure  and  the 
mutual  ratios  of  all  granules  were  com- 
mensurable. For  instance,  if  it  should  turn 
out  that  mass  is  to  be  estimated  by  count- 
ing the  number  of  granules  (all  alike)  in  a 
body,  then  the  mass  of  the  body  would  be 
expressed  essentially  by  a  rational  num- 
ber. If  electricity  consists  altogether  of 
electrons  of  equal  charge,  then  the  measure 
of  any  charge  of  electricity  is  essentially  a 
rational  quantity.  But  we  treat  the  phe- 
nomena mathematically  as  if  essentially 
irrational  quantities  occur  generally  in  na- 
ture. Even  the  continuity  of  space  appar- 
ently rests  upon  just  such  sheer  assump- 
tions. 

Starting  with  this  fundamental  hypoth- 
esis of  applied  mathematics,  we  might  fol- 
low the  subject  from  these  remotely  ab- 
stract regions  into  the  things  of  more  com- 


mon thought,  and  in  doing  so  we  should 
find  that  such  fundamental  assumptions 
obtrude  themselves  at  every  point.  If  we 
looked  persistently  only  at  this  side  of  the 
matter  we  should  probably  lose  all  con- 
fidence in  our  theoretical  interpretations; 
but  fortunately  we  are  able  always  to  test 
our  results  approximately  with  experi- 
mental data.  It  is  not  that  we  are  testing 
out  our  processes  of  reasoning  (we  have 
another  method  for  doing  that) ;  but  rather 
that  we  are  examining  as  to  whether  we 
have  found  a  construction  and  interpre- 
tation which  fit  in  with  phenomena  to  a 
satisfying  degree. 

After  these  remarks  I  will  hardly  need 
to  urge  the  necessity  of  testing  in  the  labo- 
ratory all  results  obtained  from  given 
hypotheses  by  logical  processes.  For  we 
can  never  know  the  truth  of  any  hypoth- 
esis, or  even  understand  its  import,  until 
we  know  the  consequences  which  flow  from 
it.  Whether  the  conclusions  reached  in  this 
be  determined  only  by  an  appeal  directed 
to  experience. 

Among  the  fields  of  applied  mathematics 
that  of  rational  mechanics  has  been  most 
completely  transfused  by  the  mathematical 
spirit  and  it  is  here  that  the  latter  has  ex- 
hibited some  of  its  most  characteristic  con- 
quests. It  has  here  shown  how  high  mathe- 
matical skill  on  the  part  of  some  investi- 
gators is  necessary  to  the  greatest  progress 
of  science,  illustrating  the  way  in  which 
the  mathematical  spirit  and  method  fur- 
nish a  bond  of  union  to  the  separate  divi- 
sions of  physical  science. 

So  far  we  have  considered  the  character 
of  the  provisions  made  by  mathematics  for 
the  needs  of  science.  It  remains  to  give 
some  specific  details  as  to  the  past  and  some 
indication  of  apparently  probable  lines  of 
development  in  the  future.  Clearly,  a 
catalogue  of  specific  provisions  would  be 
imi>ossible  in  this  address;  such  a  thing 
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would  require  not  less  than  a  year's  course 
of  lectures.  We  can  not  hope  to  do  more 
than  indicate  some  of  the  central  provi- 
sions. 

Let  us  begin  with  a  consideration  of  the 
early  stages  in  the  development  of  particu- 
lar sciences.  Each  separate  experimental 
science  passes  through  a  period  of  infancy 
in  which  it  is  not  able  to  stand  the  strong 
meat  of  mathematics;  and  mathematical 
ideas  initially  find  an  application  in  it  by 
slow  processes.  The  first  essential  is  to 
gather  data — descriptive  results,  measured 
quantities,  or  what  not;  and  only  after 
much  labor  does  law  become  apparent  and 
the  mathematical  tool  acquire  its  character- 
istic power. 

But  even  in  these  preliminary  stages 
mathematics  makes  an  essential  contribu- 
tion in  a  preliminary  way.  It  furnishes  the 
only  language  in  which  exact  information 
can  be  expressed,  recorded  and  conveyed; 
and  in  this  respect  is  a  necessary  element  of 
that  collaboration  which  is  essential  to  such 
rapid  progress  as  has  been  usual  in  recent 
years.  But  it  does  more  than  this.  It  en- 
ables us  to  record  observations  in  such  a 
way  that  we  are  able  readily  to  grasp  the  re- 
lations of  the  various  measured  elements  in- 
volved. I  refer  here  particularly  to  the  use 
of  graphs  which  present  data  in  so  compact 
a  manner  and  in  a  way  so  well  adapted  to 
our  intuitive  realization  of  their  signifi- 
cance. 

It  would  now  probably  be  impossible  to 
lay  the  foundations  of  any  new  experimen- 
tal science  without  the  collection  of  much 
numerical  data,  that  is  to  say,  without  the 
use  of  statistics.  But  how  are  these  to  be 
interpreted?  Clearly  it  must  be  by  the 
methods  of  statistical  mathematics. 

Let  us  suppose  now  that  we  have  made  a 
record  of  our  measurements  of  phenomena, 
their  juxtapositions,  their  magnitudes,  their 
order  in  time ;  let  us  assume  (as  we  always 
do  and  must)  that  they  are  connected  by 


law.  How  shall  we  ascertain  what  that  law 
is  T  By  what  criterion  shall  we  judge  of  the 
accuracy  of  our  hypothetical  explanation  t 
Certainly  not  on  any  absolute  grounds ;  we 
can  only  select  the  explanation  which  seems 
to  us  most  probable.  And  for  this  our  best 
and  surest  guide  is  and  must  be  the  mathe- 
matical theory  of  probability. 

A  science  in  the  stage  now  being  exam- 
ined would  properly  be  called  non-mathe- 
matical, notwithstanding  the  preliminary 
use  which  it  makes  of  mathematical  science. 
Among  those  divisions  of  systematic 
thought  which  are  at  present  in  this  stage 
of  development  one  would  probably  in- 
clude political  science,  economics,  biology, 
psychology  and  geology. 

At  the  next  stage  of  development  one 
would  think  of  the  individual  science  as 
having  come  to  the  period  of  vigorous  youth 
but  not  yet  mature.  As  preeminently  the 
example  of  such  a  science  I  would  select 
chemistry.  By  no  means  is  it  reduced  es- 
sentially to  mathematical  form;  and  yet  its 
laws  are  so  stated  as  to  be  subject  to  the 
sharpest  experimental  verification.  It  em- 
ploys the  mathematical  tools  which  are 
common  in  the  earlier  stages  of  science  and 
also  some  additional  ones.  It  may  even  em- 
ploy the  first  derivative  as  a  measure  of 
rate  of  the  reactions  which  it  considers ;  but 
I  believe  that  it  seldom  or  never  makes  use 
of  the  second  derivative. 

It  may  be  taken  as  a  mark  of  the  more 
advanced  development  of  physics  that  it 
finds  constant  use  for  derivatives  of  the 
second  order  and  sometimes  for  those  of 
higher  orders.  Some  one  has  expressed 
this  increasing  order  of  complexity  and  cer- 
tain accompanying  dependencies  by  saying 
that  behind  the  artisan  is  the  chemist,  be- 
hind the  chemist  is  the  physicist,  and  be- 
hind the  physicist  is  the  mathematician — a 
pleasing  climax,  at  least  if  you  are  a  mathe- 
matician. 

When  we  look  upon  physics,  for  instance, 
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as  a  mature  science,  we  are  not  to  think  of 
it  as  having  become  dead  and  unproduc- 
tive. Like  the  individual  scientific  worker 
on  coming  to  maturity,  it  has  merely 
reached  the  period  when  its  deeds  become 
most  effective  for  the  use  and  satisfaction 
of  mankind.  In  fact,  physics  is  perhaps  at 
the  same  time  the  most  mature  natural  sci- 
ence at  present  existing  and  the  one  whose 
recent  progress  has  been  the  most  rapid 
and  the  most  remarkable. 

In  the  development  of  physics '  the  in- 
finitesimal calculus  has  persistently  played 
a  leading  role;  its  interaction  with  experi- 
mental results  has  been  and  is  fundamental 
and  necessary  to  the  progress  we  have  wit- 
nessed and  yet  see  to-day.  From  this  crea- 
tion of  the  mathematicians  and  the  use 
made  of  it  by  the  physicists  the  world  has 
received  a  good  practically  immeasuxable 
in  its  extent.  Sometimes  we  are  tempted  to 
assess  the  advantages  due  to  each  of  these 
elements;  but  one  can  hardly  expect  suc- 
cess from  such  a  venture.  Logically  the 
mathematics  is  prior;  for  it  could  exist  of 
itself,  while  the  physics  probably  could  not. 
But  psychologically  and  practically  they 
are  so  bound  up  that  no  separation  can  be 
made.  Were  the  mathematics  swept  away, 
much  of  physical  theory  would  likewise 
have  to  go ;  but  on  the  other  hand  much  of 
the  mathematics  would  never  have  existed 
had  it  not  been  called  into  being  by  the  de- 
mands of  physical  science. 

Until  recently  it  was  customary  to  as- 
sume that  nature  is  essentially  continuous 
in  her  manifestations.  As  long  as  we  pro- 
ceed on  that  hypothesis  the  infinitesimal 
calculus  is  the  natural  tool  to  be  employed 
in  the  investigation  of  phenomena ;  and  we 
should  expect  to  find  differential  equations 
and  integral  equations  playing  a  leading 
role  in  the  exposition  of  physical  theory. 

That  they  have  done  so  has  furnished  a 
great  incentive  to  some  investigators  in 
prosecuting  their  labors.     It  is  said  that 


Poincar6  was  urged  on  in  his  studies  of  dif- 
ferential equations  by  the  conviction  that 
he  was  engaged  in  perfecting  the  most  im- 
portant tool  which  could  be  employed  in 
the  investigation  of  physical  phenomena. 
No  doubt  it  is  a  similar  use  of  integral  equa- 
tions which  drew  quickly  into  that  field  so 
large  a  body  of  workers  and  resulted  in  its 
so  rapid  development.  The  same  spur  has 
urged  men  on  in  the  study  of  expansion 
problems  in  connection  with  both  differen- 
tial equations  and  integral  equations.  It  is 
now  a  long  while  since  Fourier  series  were 
thus  introduced;  and  their  properties  and 
availability  have  been  treated  in  numerous 
investigations. 

More  recently  extensive  generalizations 
of  these  series  have  made  their  appearance ; 
and  we  have  a  great  class  of  expansions  in 
the  so-called  orthogonal  and  biorthogonal 
functions  arising  in  the  study  of  differen- 
tial and  integral  equations.  In  the  field  of 
differential  equations  the  most  important 
class  of  these  functions  was  first  defined  in 
a  general  and  explicit  manner  by  an  Amer- 
ican mathematician,  Professor  Birkhoff,  of 
Harvard'  University;  and  their  leading 
fundamental  properties  were  developed  by 
him.  We  shall  doubtless  witness  a  great 
progress  in  our  knowledge  of  these  func- 
tions. 

But  in  the  early  years  of  the  present  cen- 
tury the  world  of  scientific  thought  has 
been  unexpectedly  confronted  with  a  new 
situation  of  a  rather  astonishing  sort.  Our 
unquestioning  assumption  of  the  continuity 
of  nature  appears  now  not  to  have  been  well 
founded;  and  much  of  the  development  of 
theory  which  has  been  based  on  it  is  con- 
sequently perhaps  to  be  regarded  as  only  a 
rough  and  unsatisfactory  first  approxima- 
tion. If  certain  apparent  discontinuities 
in  nature  turn  out  to  be  real  (and  it  looks 
now  as  if  they  must)  then  the  differential 
equation  will  probably  lose  its  place  as  the 
most  important  tool  of  applied  mathematics 
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and  the  corresponding  expansions  will  no 
longer  serve  to  yield  ns  the  most  satisfying 
form  for  the  expression  of  our  results. 

This  situation  has  been  contemplated 
with  uneasiness  in  certain  quarters.  To 
some  natural  scientists  it  has  seemed  like 
the  loss  of  our  moorings.  To  some  mathe- 
maticians it  has  appeared  in  the  light  of 
greatly  lessening  the  importance  of  many 
investigations,  difScult  and  prolonged.  It 
is  said  that  Poincarfi  contemplated  the  out- 
look with  keen  regret.  But  we  had  as  well 
make  up  our  minds  to  the  situation.  It 
seems  almost  certain  that  electricity  is 
done  up  in  pellets,  to  which  we  have  given 
the  name  of  electrons.  That  heat  comes 
in  quanta  also  seems  probable.  In  fact,  it 
is  not  unlikely  that  we  are  on  the  verge  of 
interpreting  everything  in  nature  as  essen- 
tially  discontinuous;  and  it  would  perhaps 
be  no  surprise  to  us  now  to  find  that  even 
energy  itself  is  not  unlimitedly  divisible, 
but  exists,  so  to  speak,  in  granules  which 
can  not  be  separated  into  component  parts. 

A  few  years  ago  such  a  paragraph  as  the 
foregoing  would  have  been  thought  a  piece 
of  nonsense  and  to  be  not  entitled  to  con- 
sideration; now  the  author  is  more  likely 
to  be  charged  with  repeating  something 
which  already  has  been  heard  to  the  point 
of  weariness. 

In  view  of  so  sweeping  and  fundamental 
changes  in  our  outlook,  what  is  going  to 
happen  to  the  existent  body  of  applied 
mathematics!  Simply  this,  if  these  new 
ideas  gain  currency:  that  whi<5h  before 
had  been  considered  a  very  close  approxi- 
mation to  facts  will  now  be  treated  as  giv- 
ing only  a  coarse  first  approximation ;  and 
we  shall  set  about  the  task  of  finding  means 
of,  studying  phenomena  more  exactly  in 
consonance  with  the  new  underlying  ideas. 

You  will  probably  be  disposed  to  ask  in 
what  direction  we  shall  turn  now  to  find 
the  requisite  mathematical  tools  and  when 


we  can  expect  to  have  them  ready  for  use. 
It  may  be  answered  that  the  mathematician 
was  beforehand  with  a  partially  developed 
tool  which  will  probably  serve  the  pur- 
pose. When  these  new  ideas  in  physics 
were  just  coming  to  the  front  a  few  young 
mathematicians  independently  of  each 
other  and  apparently  without  knowledge 
of  these  movements  in  physics  were  en- 
gaged in  the  study  of  certain  mathematical 
problems  having  to  do  with  a  thing  which 
will  probably  turn  out  to  be  a  suitable  tool 
for  the  investigation  of  discrete  phenomena. 
At  any  rate,  the  equations  which  they  were 
studying  are  not  intimately  bound  up  with 
considerations  of  continuity  as  are  differ- 
ential equations,  but  yet  they  possess  a 
number  of  properties  very  similar  to  or  in 
common  with  those  of  differential  equa- 
tions. The  equations  which  are  thus 
brought  to  a  new  position  of  importance 
are  the  so-called  difference  equations. 

Simple  difference  equations  first  ap- 
peared in  the  literature  rather  early  in  the 
history  of  mathematics  and  certain  ele- 
mentary aspects  of  their  theory  were  con- 
sidered several  generations  ago.  But  in  re- 
cent years  an  essentially  new  type  of  prob- 
lem in  connection  with  them  has  come  to 
notice;  and  in  a  short  time  and  through 
jseveral  indiependent  investigators  the  theory 
has  suddenly  blossomed  forth  into  unex- 
pected and  magnificent  flower. 

This  development  had  its  origin  almost 
simultaneously  in  three  countries  and  in 
the  hands  of  three  independent  investi- 
gators: Norlund  in  Sweden,  Galbrun  in 
Prance,  and  myself  in  America.  My  own 
first  contribution  was  followed  closely 
(also  in  this  country)  by  Birkhoff's  first 
fundamental  paper  in  the  new  field.  By 
this  time  numerous  other  persons  have 
made  contributions  to  the  development  of 
the  subject  both  from  the  function-theoretic 
point  of  view  of  the  papers  just  mentioned 
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and  also  from  another  direction  with  a 
consequent  consideration  of  a  different  type 
of  problem. 

So  far  the  recent  workers  in  this  field 
have  given  their  entire  attention  to  purely 
mathematical  developments  and  have  not 
considered  so  much  as  the  possibility  of  a 
use  of  the  results  in  the  domain  of  applied 
mathematics.  In  particular,  my  own  in- 
terests have  been  in  theoretical  considera- 
tions. But  I  look  forward  to  important 
applications  of  this  newly  developed  theory 
both  because  it  seems  to  have  in  it  some  at 
least  of  those  elements  which  are  necessary 
to  accord  with  phenomena  which  are  dis- 
continuous in  their  nature  and  more  par- 
ticularly because  there  is  here  an  expan- 
sion theory  also  consonant  with  the  dis- 
continuities of  nature  and  related  to  differ- 
ence equations  in  a  manner  somewhat  sim- 
ilar to  that  in  which  certain  other  expan- 
sion problems  attach  themselves  to  differ- 
ential equations.  But  the  analogy  must 
not  be  pressed  too  far,  since  there  are  also 
essential  differences. 

Concerning  these  new  expansion  prob- 
lems I  wish  to  say  one  further  word.  It 
is  very  recently  indeed  that  they  have  come 
to  notice ;  and  a  knowledge  of  them  is  not 
yet  generally  current.  In  fact,  the  general 
definition  of  the  series  involved  was  first 
made  in  a  paper  of  my  own  published  less 
than  a  year  ago;  and  I  am  still  engaged 
in  working  out  their  more  detailed  theory. 
Doubtleas  other  workers  in  the  near  future 
will  take  up  different  phases  of  the  same 
problem. 

So  far  no  exposition  of  the  modem 
theory  of  difference  equations  exists  in  the 
literature ;  the  results  are  to  be  found  only 
in  the  original  memoirs.  In  a  few  in- 
stances this  theory  has  furnished  the  basis 
or  an  integral  part  of  a  course  of  academic 
lectures.  As  such  it  has  appeared,  as  I 
understand,  in  one  of  the  courses  at  Har- 


vard. I  have  myself  delivered  lectures  on 
it  in  Indiana  University  and  the  Univer- 
sity of  Chicago ;  and  it  is  my  purpose  next 
year  to  expound  this  new  doctrine  in  my 
lectures  here.  It  is  highly  desirable  that 
this  matter  shall  be  developed  rapidly  and 
be  prosecuted  from  various  points  of  view. 
It  is  in  this  way  only  that  we  shall  be  able 
to  learn  what  its  import  really  will  be  for 
the  progress  of  science. 

Before  concluding  my  remarks  I  wish  to 
speak  briefly  of  a  different  sort  of  concep- 
tion or  expectation  which  has  arisen  in 
some  quarters  and  having  to  do  with  a  more 
fundamental  and  far-reaching  use  of 
mathematics  than  any  yet  made.  It  is 
connected  with  the  fact  that  every  branch 
of  physics  gives  rise  to  an  application  of 
mathematics  and  the  consequent  feeling 
that  there  must  be  a  deep  underlying  rea- 
son for  this  and  a  consequent  close  relation 
of  phenomena  which  probably  makes  them 
capable  of  an  explanation  from  a  single 
point  of  view  consistently  maintained. 

If  there  is  a  "hypothetical  substructure 
ot  the  universe,  uniform  under  all  the  di- 
verse phenomena,"  it  would  appear  that 
there  must  be  some  means  of  ascertaining 
what  it  is  and  of  giving  to  it  a  mathemat- 
ical expression  and  body.  At  any  rate  the 
expectation  of  such  a  thing  has  arisen ;  let 
us  hope  that  the  event  will  show  that  the 
anticipation  is  well  grounded  in  the  nature 
of  things. 

I  understand  that  the  earliest  contribu- 
tions to  just  such  a  development  are  al- 
ready in  existence;  that  the  now  current 
theoretical  accounts  of  radiation,  diffusion, 
capillary  action  and  molecular  behavior  in 
general  have  just  such  characteristics  as 
one  would  expect  to  find  in  the  early  stages 
of  a  mathematical  theory  of  the  substruc- 
ture of  the  universe. 

Let  me  guard  against  a  misapprehension 
concerning  the  foregoing  remarks.    I  have 
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not  been  discussing  the  general  elements 
in  scientific  progress;  my  purpose  has  been 
mnch  less  ambitious.  In  speaking  to  my 
colleagues  in  other  fields  I  have  tried  to 
give  an  account  of  the  faith  that  is  in  me 
so  that  they  shall  see  what  sort  of  motives 
(aside  from  those  of  esthetic  delight,  which 
however  are  central)  the  mathematician 
has  in  the  work  which  he  pursues.  With 
this  purpose  before  me  I  have  spoken  of 
just  one  side  of  the  fundamental  requisites 
of  scientific  progress.  And  now  I  wish 
to  say  with  emphasis  that  I  have  the  keen- 
est appreciation  of  the  use  and  purport  of 
other  methods  and  the  sharpest  delight  in 
the  contemplation  of  their  achieveinents — 
— achievements  so  different  from  any  to  be 
wrought  out  by  my  own  familiar  and  loved 
mathematical  tools.  One  could  hardly 
speak  of  these  other  methods  without  be- 
coming eloquent  in  his  admiration  of  them. 
They  are  left  unmentioned,  then,  not  be- 
cause I  do  not  appreciate  them,  but  because 
they  do  not  fall  within  the  scope  assigned 
to  this  discussion. 

My  purpose  will  have  been  served  if  I 
have  tended  to  produce  in  your  minds  a 
keener  appreciation  of  the  place  of  mathe- 
matics in  the  development  of  scientific 
thought;  and  particularly  if  I  have  in- 
duced in  you  a  conception  and  feeling  of 
the  consecration  with  which  choice  mathe- 
matical spirits  devote  their  energies  to 
penetrating  into  the  unknown  regions  of 
their  own  creations  and  to  opening  up 
larger  areas  of  the  enormously  expanding 
field  of  mathematics  which  hsus  grown  more 
in  the  present  generation  perhaps  than  in 
any  other  in  the  history  of  the  world. 

B.  D.  Cabmichael 


SCIENTIFIC  EVENTS 

THE   QAUTHIOT   MEMORIAL 

Dr.   Egbert  Gauthiot,   directeur  d'^tudes 
adjoint  in  the  Ecole  des  Hautes  Etudes,  one 


of  the  most  brilliant  Oriental  scholars  of  our 
time,  died  in  Paris  on  September  11,  1916,  at 
the  age  of  forty,  from  the  effects  of  a  wound 
received  as  captain  of  infantry  while  gallantly 
leading  his  company  to  a  grand  attack. 
Gauthiot  was  a  real  genius,  and  has  made 
lasting  contributions  to  Iranian  and  Indo- 
Euroi>ean  philology,  playing  a  prominent  part 
in  the  recent  movement  of  opening  up  the  his- 
tory of  Central  Asia.  To  his  ingenuity  and 
acumen  is  due  the  complete  decipherment  of 
the  Sogdian,  an  Iranian  langruage  preserved 
in  ancient  manuscripts  which  some  years  ago 
were  discovered  in  Turkestan.  He  conducted 
two  highly  successful  expeditions  into  the 
Pamir  for  linguistic  exploration.  Hardly  had 
he  reached  the  Pamir  for  the  second  time  in 
July,  1914,  when  news  of  the  outbreak  of  the 
war  determined  him  to  return  to  France  and 
to  take  his  place  in  the  defense  of  his  coun- 
try, distinguishing  himself  by  his  bravery 
and  receiving  the  croix  de  guerre. 

The  loss  caused  to  science  by  his  premature 
and  tragical  death  is  irreparable.  He  has  left 
in  straitened  circumstances  a  widow  and  four 
daughters,  the  youngest  being  three  years  of 
age.  A  conmiittee  has  been  organized  for  the 
purpose  of  raising  a  Gauthiot  Memorial  Fund 
in  commemoration  of  the  great  scholar,  this 
fund  to  be  utilized  for  the  maintenance  of  his 
destitute  family  and  for  the  publication  of  a 
Gauthiot  Memorial  Volume.  Any  further  in- 
formation, if  desired,  will  be  gladly  given  by 
the  secretary.  Contributions  which  will  be 
gratefully  acknowledged  may  be  sent  to  some 
member  of  the  American  committee,  or  if  pre- 
ferred, directly  by  draft  on  Paris  to  Professor 
A.  Meillet  (65  rue  d'Al^sia,  Paris  XIV, 
France),  treasurer  of  the  French  Board  of 
Trustees  for  the  Gauthiot  Memorial  Fund. 

The  American  committee  consists  of : 

Martin  A.  Byerson,  134  South  La  Salle  Street,  CSii- 

cago — Honorary  President, 
A.  V.  Williams  Jackson,  professor  of  Iranian  and 

Sanskrit,  Ck)lmnbia  University,  New  York. 
James  H.  Breasted,  professor  of  Egyptology  and 

Oriental  History,  University  of  Chicago. 
Walter  E.  Clark,  professor  of  Sanskrit,  University 

of  Chicago. 
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B.  Lanier,  curator  of  anthropology,  Field  Museom, 
Chicago — Secretary, 

AWARDS    BY   THE    FRANKLIN    INSTITUTE 

The  Franklin  Institute,  acting  throngli  its 
Committee  on  Science  and  the  Arts,  has  re- 
cently awarded  medals  to  the  authors  of  espe- 
cially meritorious  papers  that  appeared  in  the 
Institute's  Jaumdl  during  the  year  1916.  In 
making  these  awards,  iJie  committee  adopted 
the  following  resolutions: 

That  the  Howard  N.  Potts  Medal  be  awarded  to 
Professor  XJlric  Dahlgren  for  his  i>aper  entitled, 
"The  Production  of  Light  by  Animals,"  appear- 
ing in  yariouB  issues  of  the  1915  and  1916  Jour- 
nal  of  The  Franklin  Institute,  f  ormmg  an  original 
and  comprehensive  treatise  of  an  extremely  in- 
teresting and  important  subject. 

That  the  Edward  Longstreth  Medal  of  Merit  be 
awarded  to  Mr.  George  A.  Bankin  for  his  paper  en- 
titled "Portland  Cement,"  appearing  in  the  June, 
1916,  issue  of  the  Jfoumal  of  The  Franklin  Insti- 
tute, a  highly  important  contribution  to  the  theory 
of  cement  chemistry. 

That  Edward  Longstreth  Medals  of  Merit  be 
awarded  to  Professor  A.  E.  Kennelly,  Messrs.  F.  H. 
Achard  and  A.  S.  Dana,  for  their  joint  paper  en- 
titled "Experimental  Besearches  on  the  Skin  Ef- 
fect in  Steel  Rails, ' '  appearing  in  the  August,  1916, 
issue  of  the  Journal  of  The  Franklin  Institute,  con- 
taining new  and  valuable  experimental  data,  here- 
tofore unavailable  to  the  designers  of  track  return 
ffystems. 

That  the  Edward  Longstreth  Medal  of  Merit  be 
awarded  to  Mr.  John  D.  Ball  for  his  paper  entitled, 
"Investigation  of  Magnetic  Laws  for  Steel  and 
Other  Materials,"  appearing  in  the  April,  1916, 
issue  of  the  Jowmal  of  The  Franklin  Institute,  con- 
taining new  and  valuable  information  relating  to 
the  magnetic  properties  of  materials  used  in  the 
magnetic  circuits  of  electrical  machinery. 

That  the  Edward  Longstreth  Medal  of  Merit  be 
awarded  to  Professor  Dayton  G.  Miller,  for  his 
paper  entitled  "A  d2-Element  Harmonic  Synthe- 
sizer," appearing  in  the  January,  1916,  issue,  and 
his  paper  entitled,  "The  Henrici  Harmonic  An- 
alyzer and  Devices  for  extending  and  facilitating 
its  Use,"  appearing  in  the  September,  1916,  issue 
of  the  Journal  of  The  Franklin  Institute,  a  compre- 
hensive and  lucid  discussion  of  harmonic  synthesis 
and  analysis,  together  with  descriptions  of  per- 
fected apparatus  for  synthesizing  and  analyzing 
functions  of  one  variable  expressible  by  Fourier's 
equation. 


THE   AMERICAN    CERAMIC    SOCIETY    AND 
MILITARY  PREPAREDNESS 

The  American  Ceramic  Society  at  its  an- 
nual meeting  held  in  New  York,  March  5 
to  8,  authorized  the  formation  of  a  Committee 
on  Military  and  Economic  Preparedness, 
which  has  now  been  organized  and  has  begun 
its  activity.  The  committee  has  offered  its 
services  to  the  -National  Defense  Council  and 
the  National  Research  Council. 

This  society  devotes  itself  to  the  study  of 
the  chemistry  and  engineering  of  the  silicate 
industries,  embracing  the  manufacture  of  clay 
products,  glass,  cements  and  other  cognate 
lines  like  the  manufacture  of  abrasive  wheels, 
the  enameling  of  metals,  etc.  It  does  not  deal 
with  the  artistic  or  historical  phases  as  the 
name  alone  might  lead  one  to  infer.  In  its 
membership  it  has  many  of  the  leading  spe- 
cialists in  the  country,  all  of  whom  are  eager 
to  serve  the  country  in  this  crisis.  A  census 
has  been  taken  of  the  membership  with  a  view 
to  showing  the  number  of  firms  and  specialists 
available  in  each  subdivision  of  the  field, 
which  have  military  significance. 

Up  to  the  present  time  eight  divisions  have 
been  created  which  embrace  in  their  member- 
ship leading  manufacturers  and  technical 
men.  The  personnel  of  the  committee  is  as 
follows : 

Edward  Orton,  Jr.,  chairman,  Ohio  State  Univer- 
sity, Columbus,  O. 

A.    V.    Bleininger,    vice-chairman.    Bureau    of 
Standards,  Pittsburgh,  Pa. 
Divisions  and  chairmen  of  sub-committees: 

Abrasives:  E.  C.  Purdy,  Norton  Ck>mpany,  Wor- 
cester, Mass. 

Chemical  Stone  Ware:  B.  H.  Minton,  Metuchen, 
N.J. 

Enameled  Iron  and  Steel:  B.  D.  Landrum,  Har- 
shaw.  Fuller  &  Goodwin  Co.,  Cleveland,  O. 

Glass  for  Optical  Purposes:  C.  H.  Kerr,  Ameri- 
can Optical  Co.,  Southbridge,  Mass. 

Hydraulic  Cements:  P.  H.  Bates,  Bureau  of 
Standards,  Pittsburgh,  Pa. 

Porcelain,  for  Electrical  Purposes,  Spark  Plugs, 
etc:  L.  E.  Barringer,  General  Electric  Co., 
Schenectady,  N.  Y. 

Baw  Materials  for  the  Ceramic  Industries:  A.  S. 
Watts,  Ohio  State  University,  Columbus,  O. 

Befractories:  A.  V.  Bleininger,  Bureau  of  Stand- 
ards, Pittsburgh,  Pa. 
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WASHINGTON  OFFICES   OF  THE  NATIONAL 
RESEARCH  COUNCIL 

In  view  of  the  present  crisis,  and  at  the  re- 
quest of  the  Council  of  National  Defense,  the 
Hesearch  Council  has  entered  into  close  rela- 
tions with  the  Defense  Council,  acting  as  a 
department  of  the  latter.  It  is,  in  this  capac- 
ity, charged  with  the  organization  of  scientific 
research  so  as  most  efFectively  to  contribute 
to  national  defense  directly,  and  to  the  sup- 
port and  development  of  those  industries  af- 
fected by  the  war.  The  original  organization 
of  the  Research  Council,  designed  primarily 
for  peace  conditions,  took  the  form  of  a  num- 
ber of  subject  committees,  but  this  has  been 
augmented  by  the  addition  of  several  special 
problem  committees,  the  number  of  which  will 
be  increased  as  the  necessily  arises. 

In  order  to  carry  out  this  scheme  of  coopera- 
tion the  Research  Council  and  several  of  its 
subcommittees  have  secured  offices  in  the 
Munsey  Building,  Washington,  D.  C,  where 
also  are  the  headquarters  of  the  Defense  Coun- 
cil. The  Research  Council  as  a  whole  is  repre- 
sented by  its  chairman.  Dr.  George  E.  Hale, 
and  by  Dr.  R.  A.  Millikan,  the  vice-chairman, 
charged  with  the  correlation  of  research  prob- 
lems in  general.  The  work  has  abeady  grown 
to  such  dimensions  that  Dr.  0.  E.  Mendenhall 
has  been  granted  leave  from  the  University 
of  Wisconsin  and  has  come  to  Washington  to 
be  associated  with  it. 

The  subcommittees  are  represented  in  Wash- 
ington as  follows: 

Military:  Dr.  C.  D.  Walcott,  chairman,  Br.  S.  W. 
Stratton,  secretary,  and  other  members  repre- 
senting various  departments  of  the  government. 

Physics:  Dr.  B.  A.  Millikan,  Dr.  C.  E.  Mendenhall. 

Chemistry:  Dr.  Marston  T.  Bogert,  Dr.  A.  A. 
Noyes. 

Medicine  and  Hygiene:  Dr.  Victor  G.  Vanghan. 

Engineering:  Dr.  W.  F.  Durand. 

As  rapidly  as  i>ossible  these  representatives 
are  getting  into  touch  with  defense  research 
problems  through  the  military  branches  of  the 
government,  in  which  matter  the  military 
committee  through  its  secretary  plays  an  im- 
portant part,  and  at  the  same  time  bringing 
these  problems  to  the  attention  of  the  research 
men  and  organizations.     The  representatives 


in  Washington  will,  among  other  things,  act 
as  a  central  clearing  house  for  the  reception 
of  problems  from  the  government,  and  their 
proper  distribution;  will  sift,  distribute  and 
follow  up  suggestions  of  a  scientific  or  engi- 
neering nature  received  from  any  source,  indi- 
viduals or  groups;  and  will  keep  those  who 
are  working  on  siiecific  problems  informed  as 
to  the  progress  being  made  by  others  work- 
ing along  the  same  lines.  It  is  the  desire 
of  the  Research  Council  to  do  anything 
possible  to  stimulate  scientific  activity  and 
aid  in  any  possible  way  its  direction  and  con- 
centration wpon  the  most  vital  and  immediate 
problems.  As  one  further  means  to  this  end, 
it  will  shortly  have  available  for  limited  dis- 
tribution to  investigators  especially  concerned, 
brief  statements  of  the  various  problems,  and 
some  account  of  the  conditions  under  which 
these  problems  develop.  The  attention  of  re- 
search men  should,  however,  be  given  not  only 
to  the  solution  of  suggested  problems  and  the 
development  of  suggested  methods,  but,  obvi- 
ously, also  to  the  unearthing  of  new  problems, 
which  may  be  their  most  valuable  service. 

The  National  Research  Council  may  be  ad- 
dressed at  the  Mimsey  Building,  Washington, 
D.  0. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Arnold  Hague,  of  the  U.  S.  Qeological 
Survey,  distinguished  for  his  work  on  the  geol- 
ogy of  the  Yellowstone  National  Park  and  the 
Rocky  Mountains,  died  at  Washington  on  May 
13  in  his  seventy-seventh  year. 

In  the  last  issue  of  Scienoe  it  should  have 
been  stated  that  Professor  A.  A.  Michdson,  of 
the  University  of  Chicago,  had  been  elected 
vice-president  of  the  National  Academy  of  Sci- 
ences to  fill  the  vacancy  caused  by  Dr.  Wal- 
cott's  election  to  the  presidency. 

Dr.  D.  T.  MaoDougal,  director  of  the  Desert 
Laboratory,  Carnegie  Institution  of  Washing- 
ton, Tucson^  Arizona,  has  been  elected  presi- 
dent for  the  ensuing  year  of  the  Pacific  Divi- 
sion of  the  American  Association  for  the  Ad- 
vancement of  Science. 
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Dr.  Colin  G.  Fink,  in  charge  of  the  research 
laboratory  at  the  Edison  Lamp  Works,  Harri- 
son, was  elected  president  of  the  American 
Electrochemical  Society  at  its  recent  Detroit 
meeting. 

At  its  meeting  of  May  9,  the  American  Acad- 
emy of  Arts  and  Sciences  on  the  recommenda- 
tion of  the  Kumford  Committee  voted  that  the 
Bmnford  Premium  be  awarded  to  Professor 
Percy  W.  Bridgman,  of  the  Jefferson  Physical 
Laboratory,  for  his  '' Thermodynamical  Be- 
searches  at  Extremely  High  Pressures." 

The  Academy  of  Sciences  at  Berlin  has  pre- 
sented the  Helmholtz  medal  to  Professor  R 
von  Hertwig,  of  the  University  of  Munich,  for 
his  embryological  researches. 

The  Medical  Society  of  London  has  awarded 
the  Fothergillian  Medal  for  1917  to  Sir  Leon- 
ard Bogers,  of  the  Medical  College,  Calcutta, 
in  consideration  of  his  work  on  dysenteries, 
their  differentiation  and  treatment. 

Dr.  Abraham  Jaoobi  was  given  a  dinner  on 
May  6  on  the  occasion  of  his  eighty-seventh 
birthday  by  a  group  of  New  York  physicians, 
most  of  whom  had  been  his  assistants. 

A  DINNER  was  given  on  May  6  in  the  Haver- 
ford  College  dining-hall  in  honor  of  Dr. 
Henry  S.  Pratt,  professor  of  biology,  who  has 
been  for  over  six  months  one  of  the  district 
superintendents  of  food  distribution  in  north- 
em  France. 

Dr.  Marston  T.  Bogert,  professor  of  organic 
chemistry  at  Columbia  University,  has  been 
given  leave  of  absence  to  undertake  special 
chemical  research  at  the  request  of  the  Na- 
tional Besearch  Council. 

Professor  William  D.  Ennis,  since  1907 
head  of  the  department  of  mechanical  engi- 
neering in  the  Polytechnic  Listitute  of  Brook- 
lyn, has  been  appointed  major  in  the  ordnance 
section.  Officers'  Beserve  Corps. 

In  aocx)RDAnoe  with  the  request  of  the  Na- 
tional Besearch  Council,  the  faculty  of  Wes- 
leyan  University  have  api)ointed  the  following 
local  committee,  consisting  of  one  representa- 
tive of  each  of  the  scientific  departments  of  the 
institution  with  the  president,  William  Arnold 


Shanklin,  ex-officio:  Professors  Walter  G. 
Cady,  physics,  chairman ;  William  North  Bice, 
geology;  Baymond  Dodge,  psychology;  Fred- 
erick Slocum,  astronomy;  Leroy  A.  Howland, 
mathematics;  Moses  L.  Crossloy,  chemistry. 

Among  the  committees  working  under  the 
general  direction  of  the  Pacific  Coast  Besearch 
Committee  of  the  Pacific  Division  of  the  Amer- 
ican Association  for  the  Advancement  of  Sci- 
ence, of  which  Dr.  John  C.  Merriam,  of  the 
University  of  California,  is  chairman,  is  a  com- 
mittee on  zoological  investigations  on  animal 
food  supply,  composed  of  the  following:  Dr. 
Barton  Warren  Evermann,  director  of  the  Mu- 
seum of  the  California  Academy  of  Sciences, 
chairman;  Dr.  Charles  A.  Kofoid,  of  the  Uni- 
versity of  California;  Dr.  Wm.  E.  Bitter  and 
Mr.  W.  C.  Crandall,  of  the  Scripps  Institution 
for  Biological  Besearch;  Professors  F.  M.  Mc- 
Farland,  Jno.  O.  Snyder  and  E.  C.  Starks,  of 
Stanford  University,  and  Mr.  N.  B.  Scofield 
and  Dr.  Harold  C.  Bryant,  of  the  California 
Fish  and  Game  Commission.  This  committee 
is  now  active  in  making  a  survey  of  the  native 
animal  food  supply  (fishes,  moUusks,  crusta- 
ceans, mammals,  etc.)  of  the  state,  for  the  pur- 
pose of  determining  the  available  supply  and  of 
devising  ways  and  means  for  its  increase. 

Dr.  Samuel  £.  Chiu,  a  recent  graduate  of 
the  Western  Beserve  Medical  School,  is  now 
director  of  the  department  of  dermatology, 
ophthabnology  and  Wassermann  Laboratory 
of  the  Eden  Dispensary,  Shanghai,  China, 
and  reports  he  is  organizing  a  modem  hos- 
pital in  Shanghai  with  nursing  and  medical 
schools. 

"Mr.  F.  M.  Anderson,  for  many  years 
curator  of  invertebrate  paleontology  in  the 
California  Academy  of  Sciences,  has  resigned 
that  i>osition  in  order  to  devote  his  time  to 
special  work  for  the  Southern  Pacific  Com- 
pany, and  Dr.  Boy  E.  Dickerson,  who  has 
been  assistant  curator  since  1914,  has  been  ap- 
I>ointed  curator. 

Mr.  W.  p.  Eraser,  plant  pathologist,  of 
Macdonald  College,  has  been  apx)ointed  to  in- 
vestigate the  problem  of  grain  rust  on  the 
prairie  provinces  of  Western  Canada. 
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Dr.  O.  L.  Fassio,  in  charge  of  the  U.  S. 
weather  bureau  station  at  Baltimore,  has  gone 
to  San  Juan  on  a  special  mission  to  extend  and 
reorganize  the  weather  bureau  service  in  the 
West  Indies.  In  the  Virgin  Islands  a  station 
is  to  be  established,  two  stations  are  to  be 
started  in  Haiti  and  one  at  Puerto  Plata, 
Santo  Domingo.  The  station  in  San  Juan 
will  probably  be  designated  as  the  station  in 
charge  of  the  West  Indies  Service. 

At  the  annual  meeting  of  the  Boston  Society 
of  Natural  B^stoiy  on  May  2,  the  following 
officers  were  elected:  President,  Edward  S. 
Morse;  Vice-presidents,  Nathaniel  T.  Kidder, 
William  F.  Whitney,  Charles  F.  Batchelder; 
Secretary,  Glover  M.  Allen;  Treasurer,  Wil- 
liam A.  Jeffries;  Councillor  for  one  year, 
Oeorge  H.  Parker;  Councillors  for  three  years, 
Thomas  Barbour,  Henry  B.  Bigelow,  John  W. 
Farlow,  S.  Prescott  Fay,  Robert  T.  Jackson, 
John  E.  Thayer,  Charles  W.  Townsend,  Wil- 
liam P.  Wharton.  In  addition  to  the  annual 
reiK>rt8  of  the  officers,  the  award  of  the 
Walker  Prizes  in  Natural  History  was  made. 
The  first  prize  of  $100  was  given  to  Alfred  C. 
Redfield,  of  Cambridge,  for  his  essay  on  "  The 
Physiology  of  the  Melanophores  of  the  Homed 
Toad";  the  second  prize  of  $50  was  awarded 
Adelbert  L.  Leathers,  of  Olivet  Collie,  for  his 
essay  on  "  An  Ecological  Study  of  the  Chiro- 
nomidse  and  Orphnephilidae,  with  special  ref- 
erence to  their  Feeding  Habits." 

At  the  meeting  of  the  New  York  section  of 
the  American  Chemical  Society  held  in  Rum- 
ford  Hall  on  May  11,  the  program  consisted 
of  a  symposium  on  "  Chemical  Education  and 
Its  Relation  to  the  Profession."  The  speakers 
were  Raymond  F.  Bacon,  director,  Mellon 
Institute,  "The  Professional  Status  of  the 
Chemist,"  and  Herbert  R.  Moody,  professor. 
College  of  the  City  of  New  York,  "  The  Call 
for  the  Chemist." 

At  the  meeting  of  the  Geographic  Society 
of  Chicago  on  May  11,  Dr.  Henry  C.  Cowles 
lectured  on  "The  Trees  of  California,  a 
Riddle  of  Forest  Geography." 

The  foundation  stone  of  the  Carmichael 
Hospital  for  Tropical  Diseases  was  laid  a  year 
ago.    We  learn  from  The  British  Medical  Jour- 


nal that  during  the  last  year  the  hospital  has 
been  nearly  completed,  the  donations,  amount- 
ing to  £5,000,  for  the  construction  of  the  top 
story  having  been  provided  by  the  Calcutta 
firms  belonging  to  the  Bengal  Chamber  of 
Commerce.    The  total  subscriptions  to  the  en- 
dowment fund  have  risen  from  £20,000  to  £40,- 
000,  which  will  allow  of  the  completion  and 
partial  endowment  of  the  hospital,  and,  in  ad- 
dition, annual  subscriptions  of  over  £5,000  for 
research,  contributed  by  the  great  industries  of 
Bengal  and  Assam,  will  be  available  when  the 
school  can  be  opened — ^possibly   in   October, 
1918.    Meanwhile,  plans  are  imder  considera- 
tion for  the  addition  of  80  ft.,  to  the  height 
of  three  stories,  to  the  north  wing  of  the  lab- 
oratory.   This  wiU  accommodate  an  out-patient 
department  and  dispensary  on  the  ground  floor, 
and   hygiene   laboratories   for   practical    and 
theoretical   teaching    for   the   university    di- 
plomas in  public  health.    A  full  course  for  this 
diploma  has  not  yet  been  provided  in  India, 
although  instruction  in  the  prevention  of  trop- 
ical diseases,  which  are  the  most  important 
from  the  public  point  of  view  in  India,  can 
obviously  best  be  imparted  in  such  laboratories 
as  that  provided  in  the  Calcutta  School  of 
Tropical  Medicine.     On  the  third  floor  there 
will  be  space  for  further  research  laboratories, 
which  will  soon  be  required  on  account  of  the 
success  of  the  endowment  fimd  in  providing 
several  research  workers  in  addition  to  the  gov- 
erment  staff  of  the  school    Omitting  the  cost 
of  the  biological  laboratory  of  the  Medical  Col- 
lege, which  has  been  included  in  the  new  build- 
ing for  administrative  convenience,  the  Cal- 
cutta school  possesses  in  its  laboratory,  hospital 
and  endowments,  proi)erty  of  the  value  of  £90,- 
000  of  which  £40,000  has  been  provided  by  the 
government  of  India  on  the  advice  of  Sir  Par- 
dey   Lukis,   Director-General   of   the  Indian 
Medical  Service,  and  an  equal  sum  raised  by 
the  endowment  fund,  of  which  Sir  Leonard 
Rogers  is  the  honorary  secretary.    The  remain- 
ing £10,000  has  been  f  oimd  by  the  Bengal  gov- 
ernment,  whose  finances  have  been  severely 
handicapped  by  the  war.    It  is  hoi)ed  that  the 
Bengal  government  will  be  able  to  contribute 
some  substantial  help  towards  the  hygiene  ex- 
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tension  before  very  long,  to  enable  it  to  be 
oi>ened  with  the  rest  of  the  building  after  the 
war.  This  will  complete  the  laboratories  as  at 
present  proposed*  although  the  foundations 
have  been  designed  to  allow  a  fourth  story  to 
be  added  at  a  later  date,  a  wide  view  having 
been  taken  of  the  future  possibilities  of  the  in- 
stitution. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Stanley  Coulteb  Hall,  the  new  biology 
building  at  Purdue  University,  erected  at  a 
cost  of  over  $100,000,  will  be  dedicated  on  May 
17.  This  building  has  been  named  in  honor  of 
Dean  Coulter  in  recognition  of  his  thirty 
years  of  scientific  work  in  the  imiversity.  The 
dedication  will  be  held  in  connection  with  the 
spring  meeting  of  the  Indiana  Academy  of 
Science  at  Lafayette.  Professor  Wm.  T. 
Sedgwick,  the  Massachusetts  Institute  of 
Technology;  Dr.  H.  C.  Cowles,  the  University 
of  Chicago;  Dr.  Carl  Eigenmann,  Indiana 
University;  President  W.  J.  Moenkhaus,  of 
the  Academy;  and  J.  S.  Wright,  Esq.,  of  the 
altunni,  will  be  the  chief  speakers. 

Western  University  receives  $20,000  by  the 
will  of  the  late  William  H.  Burrows,  a  trustee 
of  the  institution. 

The  late  WiUiam  H.  Burrows,  president  of 
the  Middletown  National  Bank,  has  be- 
queathed $20,000  to  Wesleyan  University,  of 
which  he  was  a  trustee. 

By  recent  action  of  the  board  of  trustees  of 
the  University  of  Chicago,  the  president  of  the 
university,  on  recommendation  of  the  head  of 
a  department,  will  welcome  doctors  of  philos- 
ophy of  the  University  of  Chicago  and  other 
universities  as  guests  of  the  university,  with 
the  privilege  of  attending  seminars  and  of 
carrying  on  research  in  the  laboratories  and  li- 
braries. There  will  be  no  charge  except  for 
laboratory  supplies  and  a  nominal  laboratory 
fee  where  laboratory  work  is  done. 

Leland  Stanford  Junior  University  School 
OF  Medicine  has  adopted  the  quarter  system,  to 
begin  on  October  1,  1917.  By  the  adoption  of 
this  system  the  school  has  a  continuous  session, 
any  three  quarters  constituting  a  college  year. 


The  quarter  system  has  been  in  effect  at  the 
Rush  Medical  College,  Chicago,  since  1899. 

Morris  M.  Leiohton,  Ph.D.  (Chicago,  '16), 
has  been  elected  to  the  Washington  Geological 
Survey  for  next  year  and  to  an  assistant  pro- 
fessorship in  geology  at  the  University  of 
Washington,  Seattle,  to  take  effect  on  Septem- 
ber 1,  1918.  Dr.  Leighton  substituted  at  the 
University  of  Washington  during  the  year 
1915-16. 

Professor  Frederiok  B.  Loomis,  of  Amherst 
College,  has  been  appointed  professor  of  geol- 
ogy to  succeed  Professor  B.  K.  Emerson,  who 
is  retiring  from  active  work. 

Dr.  Willum  G.  MaoCallum,  professor  of 
pathology  at  Columbia  University,  has  resigned 
to  accept  the  chair  of  pathology  and  bacteriol- 
ogy at  the  Johns  Hopkins  University  and  Dr. 
Adrian  V.  S.  Lambert,  associate  professor  of 
surgery,  has  been  designated  to  serve  as  acting 
head  of  the  department,  vacant  by  the  resigna- 
tion of  Dr.  George  E.  Brewer. 


DISCUSSION  AND  CORRESPONDENCE 

WHERE  DO  PITCHER-LEAFED  ASH  TREES 

GROW? 

At  the  New  Orleans  meeting  of  the  scien- 
tific societies,  in  1905, 1  reported  the  discovery 
of  a  group  of  pitcher-leafed  ash  trees  (Fraxir 
nua  americana)  near  the  Station  for  Experi- 
mental Evolution,  Cold  Spring  Harbor,  Long 
Island.^  These  trees  had  one  or  more  leaflets 
of  nearly  every  leaf — especially  the  terminal 
leaflets — ^formed  into  ascidia  or  so-called 
"  pitchers.'' 

This  group  of  pitcher-leafed  trees  occupies 
a  definitely  circumscribed  area,  surrounded 
on  all  sides  by  trees  with  only  normal  flat  leaf- 
lets, and  I  supi)osed,  until  a  few  months  ago, 
that  the  pitcher-bearing  trees  were  limited  to 
this  single  small  area,  and  the  inference 
seemed  justified  that  they  had  originated  on 
this  area  by  a  comparatively  recent  mutation. 

Two  new  localities  for  this  peculiar  form 
were  discovered  last  fall  in  western  Pennsyl- 
vania by  Professor  Charles  W.  Palmer,  of  the 
Westtown  School,  Westtown,  Pennsylvania, 
and  by  a  friend  of  his  to  whom  he  explained 

1  See  SoiXNOX,  N.  8.,  23:  201,  February,  1906. 
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the  situation.  These  discoyeries  indicate  that 
the  pitcher-leafed  tyge  may  be  an  older  form 
than  I  had  supposed,  aiid  that  it  may  have  a 
rather  wide  distribution.  As  the  peculiar 
form  of  the  leaflets  is  readily  observed,  espe- 
cially on  the  young  trees,  the  fact  that  the 
occurrence  of  pitchers  in  this  si>ecies  has 
never  been  published  except  by  myself,  and 
in  relation  to  the  trees  at  Cold  Spring  Harbor, 
would  seem  to  indicate  that  this  form  prob- 
ably does  not  occur  in  any  considerable  abun- 
dance over  ^(tensive  areas. 

In  order  to  work  out  their  probable  evolu- 
tionary history,  it  is  necessary  to  have  more 
complete  information  regarding  the  present 
distribution  of  these  pitcher-leafed  ash  trees. 
The  reader  is  requested  to  assist  in  securing 
this  information  during  the  present  spring 
and  summer,  by  carefully  examining  as  many 
young  ash  trees  as  may  be  accessible  to  him, 
and  reporting  the  result  to  the  undersigned, 
giving  approximately  the  extent  of  area 
covered  by  the  observations,  and  the  number 
of  normal  ash  trees  observed,  as  well  as  the 
number  of  pitcher-leafed  trees — if  any  of  the 
latter  should  be  discovered.  A  report  is  just 
as  desirable  in  case  only  normal  trees  are 
found  as  if  pitchered  specimens  are  found. 
All  commimications  should  be  addressed  to 


Geo.  H.  Shull 


60  JXITZBSON  BOAD, 

Princeton,  N.  J. 


"  KBBP  TOUR  SYB  ON  THE  BALL " 

EvmsNTLT  my  last  letter  to  Science^  was  not 
very  clear  and  convincing,  for  Mr.  Patterson* 
in  a  recent  number  insists  on  making  the  in- 
ertia-reaction of  an  accelerated  body  act  upon 
the  body  itself  and  thus  oppose  the  accelerating 
force.  To  him  the  term  *'  unbalanced  force  ^ 
means  "a  force  opposed  only  by  inertia-reac- 
iion. 

In  avoiding  confusion  as  to  the  part  played 
by  this  force  of  reaction  in  any  case,  I  have 
found  it  useful  to  adopt  a  motto  from  the  royal 

i^'Can  a  Body  Exert  a  Force  upon  Itself f" 
Science,  Vol.  XLIV.,  p.  747,  1916. 

2  ''When  Is  a  Force  Not  a  Foreef "  Andrew  H. 
Patterson,  Soienob,  Vol.  XLV.,  p.  259, 1917. 


game  of  golf — ^^  Keep  your  ^e  on  the  ball" 
When  a  ball  is  swung  on  the  end  of  a  cord,  the 
centripetal  force  exerted  by  the  stretched  cord 
on  the  haU  is  unbalanced  and  produces  the 
centripetal  acceleration  of  the  balL  There  is 
the  whole  stoiy  as  far  as  the  ball  is  concerned. 
The  inertia  reaction  of  the  ball  acts  upon  the 
cord  and  through  the  cord  acts  upon  the  hand. 
The  law  of  motion  states  that  the  rate  of 
change  of  momentum  of  any  body  is  at  each 
instant  proportional  to  the  resultant  of  all  the 
forces  acting  upon  that  body.  In  applying  the 
law  to  a  given  body  A,  keep  your  eye  on  A  and 
consider  only  the  forces  acting  upon  A, 
Among  these  forces,  the  inertia-reaction  of  A 
is  never  to  be  included  since  it  always  acts 
upon  some  other  body  or  bodies. 

Mr.  Patterson  would  have  us  believe  that  in- 
ertia-reaction and  friction  are  not  fuU-fiedged 
forces  in  the  single  definite  sense  implied  in 
the  laws  of  motion.  He  says  neither  can  pro- 
duce i>ositive  acceleration.  Let  us  see  if  this 
is  true. 

Consider  the  experiment  in  which  two 
masses,  connected  together  by  a  string  and  free 
to  sHde  along  a  horizontal  rod,  are  rotated 
about  a  vertical  axis.  If  the  distances  from 
the  axis  are  in  the  right  ratio,  the  masses  will 
rotate  without  sliding,  the  inertia-reaction  of 
each  mass  accelerating  the  other. 

Then  take  the  case  of  a  passenger  leaning 
forward  as  he  stands  on  a  starting  train*  The 
forces  acting  on  him  are  his  weight,  the  up- 
ward elastic  reaction  of  the  floor  which  bal- 
ances his  weight,  and  friction.  He  is  being 
accelerated,  and  friction  is  doing  it 

Even  though  some  forces  are  always  pulls, 
others  always  pushes,  and  others  neither,  we 
need  not  di£Ferentiate  between  them  since  each 
tends  to  produce  acceleration  in  a  certain  di- 
rection. 

Let  us  agree,  then,  that  a  body  can  not  exert 
a  force  upon  itself;  that  all  forces  are  similar 
in  their  effects;  and  that  in  applying  the  laws 
of  motion  to  any  body,  care  should  be  takoi  to 
consider  only  the  forces  acting  upon  it 


Gordon  S.  Fulohkr 


Wisconsin  Univebsitt, 
March  24,  1917 
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THB  TENTH-BXPONENT 

A  METHOD  of  expressing  large  or  small 
quantities  in  modern  physical  and  chemical 
science  is  to  write  the  number  expressing  the 
quantity  as  a  factor  of  some  power  of  10.  It  is 
proposed  to  change  this  notation  and  write 
the  exponent  of  10  at  the  upper  left-hand  side 
of  the  factor  and  call  this  exponent  The  Tenth- 
Exponent.  The  base,  10,  is  omitted.  The  fol- 
lowing numbers  will  illustrate  this  notation: 
1.872ii  X  10»  =  »1.872A,  number  of  electrons 

in  any  atom,  A  =  At.  Wt. 
1.49X10-^^  =  -"1.49    ergs,    average    kinetic 

energy  of  the  electrons  in  the  H  atom  at 

O**  C. 
8.4X10^^  =  ^^3.4  cm./sec.,   mean  square   of 

the  velocity  of  the  electrons  in  the  H  atom 

at  0^  0. 
4.0  X 10**  =  "4.0   cm./sec.,   mean  square   of 

the  velocity  of  the  electrons  in  the  H  atom 

at  3000^  0. 
v/(6.062  X 10")  =  t;/«»6.062    cm.,«    the    vol- 
ume required  by  any  atom, 

v  =  A/D;  jD  =  density. 

6.062/t;  X 10"  =  ^'^•062/t>   number   of  atoms 
of  any  element  per  cm.' 

Frank  W.  Ball 

chemical  publications 
To  THE  Editor  of  Science  :  On  page  169  of 
the  current  volume  of  Science  (February  16, 
1917),  I  note  that  the  table  gives  in  1914r-15, 
29  publications  on  chemistry  from  Coliunbia 
University,  and  6  under  Columbia  University 
and  Roosevelt  Hospital.  The  work  of  these 
six  i>aper8  was  all  done  in  this  department, 
and  should  therefore  have  been  included  in 
the  table.  This  would  change  the  number  on 
page  170  for  Columbia  University  from  29  to 
35,  and  would  place  this  department,  as  re- 
gards the  number  of  articles,  eighth  on  the  list 
instead  of  tenth.  It  should  be  noted  also  that 
this  table  refers  only  to  publications  in  Amer- 
ican journals.  A  number  of  i>apers  were  pub- 
lished in  foreign  journals  from  this  depart- 
ment during  the  same  year. 

Alexander  Smith 
Department  or  Ohsmistbt, 

Ck)LUMBIA   XJNIVXBSITY 


QUOTATIONS 

SCIENTIFIC  AND    CLASSICAL  EDUCATION 

If  scientific  men  who  have  not  had  the  time 
to  follow  up  this  educational  controversy 
closely  wish  to  grasp  its  essential  values,  they 
can  not  do  better  than  weigh  over  the  implica- 
tions of  this  passage  that  follows,  from  an 
article  by  Lord  Bryce  in  the  current  Fart- 
nightly  Beview: 

I  do  not  contend  that  the  study  of  the  ancients 
is  to  be  imposed  on  all,  or  even  on  the  bulk,  of  those 
who  remain  at  school  till  eighteen,  or  on  most  of 
those  who  enter  a  university.  It  is  generally  ad- 
mitted that  at  the  imiversities  the  present  system 
can  not  be  maintained.  Even  of  those  who  enter 
Oxford  or  Cambridge,  many  have  not  the  capacity 
or  the  taste  to  make  it  worth  while  for  them  to 
devote  much  time  there  to  Greek  and  Latin.  The 
real  practical  problem  for  all  our  universities  is 
this:  How  are  we  to  find  means  by  which  the  study, 
while  dropped  for  those  who  will  never  make  much 
of  it,  may  be  retained,  and  for  ever  securely  main- 
tained, for  that  percentage  of  our  youth,  be  it  20  or 
30  per  cent,  or  be  it  more,  who  will  draw  sufficient 
mental  nourishment  and  stimulus  from  the  study 
to  make^it  an  effective  factor  in  their  intellectual 
growth  and  an  unceasing  spring  of  enjoyment 
through  the  rest  of  lifef  This  part  of  our  youth 
has  an  importance  for  the  nation  not  to  be  meas- 
ured by  its  numbers.  It  is  on  the  best  minds  that 
the  strength  of  a  nation  depends,  and  more  than 
half  of  these  will  find  their  proper  province  in  let- 
ters and  history.  It  is  by  the  best  minds  that  na- 
tions win  and  retain  leadership.  No  pains  can  be 
too  great  that  are  spent  on  developing  such  minds 
to  the  finest  point  of  efficiency. 

We  shall  effect  a  saving  if  we  drop  that  study  of 
the  ancient  languages  in  the  case  of  those  who, 
after  a  trial,  show  no  aptitude  for  them. 

Let  the  scientific  man  read  that  over  care- 
fully, and,  if  need  be,  re-read  it.  Let  him  note 
first  the  invincible  conceit  of  the  classical 
scholar  in  the  superiority  of  his  particular 
education  to  any  other,  and  his  firm  deter- 
mination to  secure  the  pick  of  the  avaUahle 
hoys  and  the  pick  of  the  administrative  posts 
for  the  classical  training.  Science  and  re- 
search are  to  have  those  rejected  as  unfit  in 
this  sublime  progress  of  the  elect.  Instead  of 
our  boys — ^I  mean  the  boys  destined  for  real 
philosophy,  living  literatures,  science,  and  the 
study  of  actual  social  and  xx>litical  questions 
— ^having     a     straightforward,     well-planned 
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school  course,  they  are  to  be  tried  over  at 
Greek  for  just  the  most  precious  years  educa- 
tionally,  and  our  modem  world  is  to  have 
the  broken  fragments.  This  claim  is  pressed 
even  more  impudently  by  Mr.  Livingstone  in 
his  recent  '^Defense  of  Classical  Education." 
He  insists  that  all  our  sons  are  to  be  muddled 
about  with  by  the  teachers  of  Oreek  up  to  at 
least  the  oi)ening  of  the  imiversity  stage,  en- 
tirely in  the  interests  of  Greek  scholarship. 
Professor  Keeble's  dream  of  "  sweet  reason- 
ableness" is  a  mere  dream.  These  classical 
people  are  absolutely  ignorant  of  their  own 
limitations;  they  can  imagine  no  compromise; 
they  mean  to  ram  compulsory  Greek  down 
the  throat  of  every  able  English  boy  they  can 
catch,  and  they  mean  to  load  the  scales  in 
favor  of  Greek  at  any  cost  to  science,  philos- 
ophy and  national  well-being. — H.  G.  Wells 
in  Nature. 


SCIENTIFIC  BOOKS 

Human  Physiology.     By  Percy  G.   Stiles. 

Philadelphia,   W.   B.    Saunders   C(nnpany, 

1916.    Pp.  405. 

The  announcement  in  the  preface,  the 
"purpose  is  to  present  concisely  the  accepted 
facts  with  only  a  limited  description  of  the 
experiments  by  which  these  facts  have  been 
established,"  gives  an  idea  of  the  scope  and 
nature  of  the  book.  There  is  the  further 
qualification  that  books  of  this  sort  are  at 
fault  if  they  do  not  make  it  plain  that  "un- 
settled questions  confront  the  investigator  at 
every  turn." 

Little  of  historical  importance  is  mentioned, 
the  omission  being  purposeful.  It  is  an  open 
question  in  the  mind  of  the  reviewer  whether 
the  student  should  not  have  some  knowledge 
of  the  history  of  science  as  well  as  of  wars  and 
"low  ambition  and  the  pride  of  kings."  If 
necessary,  low  ambition  could  be  found  in  the 
history  of  science. 

While  strongly  inclined  to  view  with  great 
charity  the  author's  confession  of  a  feeling 
akin  to  guilt  because  he  has  not  acknowledged 
all  the  illuminating  ideas  and  happy  teach- 
ing devices  which  he  owes  to  his  contem- 
I)oraries,  the  reviewer  can  not  wholly  suppress 


the  wish  that  such  a  feeling  might  become 
highly  contagious  and  assume  a  grave  form 
among  authors  of  text-books  and  the  writers 
of  papers  generally.  The  full  acknowledg- 
ment of  such  obligations  might  dim  individ- 
ual brilliance  at  times,  but  science  would  not 
be  the  loser  thereby.  The  author's  "atone- 
ment" might  have  been  more  complete  if  he 
had  included  the  works  of  Ott,  Stewart  and 
Tigerstedt  (English  translation)  in  the  list 
of  collateral  readings  at  the  end  of  the  book. 
In  the  brief  statements  of  a  historical  na- 
ture on  pages  15  and  16,  one  finds  but  little 
mention  of  the  influence  of  French  investi- 
gators in  physiology.  A  statement  of  Pro- 
fessor Howell  is  so  pertinent  in  this  connec- 
tion that  I  venture  to  quote  it. 

The  establishment  of  physiology  as  an  experi- 
mental science  is  usually  attributed  to  Johannes 
MtQler  and  his  pupils  or  their  contemporaries  who 
fell  under  his  influence.  But  as  I  read  its  history, 
its  modem  characteristics,  whether  for  good  or  for 
evil,  owe  their  origin  as  much  to  the  French  as  to 
the  German  school.  Johannes  Mtiller  himself  was 
not  preeminent  as  an  experimenter — he  made  use 
of  anatomical  rather  than  physiological  methods; 
but  his  contemporary  Magendie  was  a  typical  mod- 
em physiologist,  and  whatever  may  have  been  the 
extent  of  his  personal  influence  during  life,  there 
can  be  no  question  that  his  methods  of  work  and 
his  points  of  view  are  the  ones  that  were  subse- 
quently adopted  in  physiology. 

On  this  point,  the  reviewer  is  in  full  agree- 
ment with  Howell.  In  the  present  world  con- 
flict of  ideals  and  ideas,  even  such  minor 
considerations  as  these  should  not  be  wholly 
lost  sight  of. 

One  departure  from  the  usual  method  of 
treatment  is  found  on  page  95.  Li  the  legend 
of  Fig.  22  the  author  states  that  the  coordi- 
nating center  for  the  reflex,  a  part  of  whose 
path  is  shown,  is  left  imdetermined.  Evi- 
dence is  accumulating  that  the  location  of  the 
coordinating  center  for  a  reflex  varies  for 
different  reflexes  in  the  same  animal,  and  for 
a  reflex  of  essentially  the  same  nature  in  dif- 
ferent species  of  animals. 

One  might  take  exception  to  the  statement 
on  page  116  that  "We  are  not  usually  aware 
of  the  nerve  currents  that  arrive  in  the  oen- 
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tral  nervous  system  from  the  labyrinth.** 
Crum  Brown's  statement  of  the  function  of 
the  semicircular  canals  was  ^'  the  pe];ception 
of  the  change  of  aspect  of  the  head  in  space.** 
This  statement  has  stood  the  test  of  criticism 
and  one  usually  is  aware  of  the  change  of 
Sispect  of  the  head  in  space. 

The  easy-going  husband  and  the  nagging 
wife  find  their  counterpart  in  the  ventricles 
and  the  auricles  of  the  heart,  p.  257.  A  decla- 
ration of  independence  on  the  part  of  either 
husband  or  ventricle  leads  to  domestic 
infelicity. 

On  the  whole,  the  book  fulfills  its  particular 
purpose  better  than  any  other  with  which  I 
am  familiar.  Writing  such  a  book  is  a  par- 
ticularly difficult  task,  and  the  author  has 
succeeded  better  than  most.  There  are  many 
new  diagrams  of  unusual  clearness. 

r.  H.  Pike 
Department  or  Physiology, 
Columbia  University 


GOODALE'8  EXPERIMENTS  ON  GONA- 
DBCTOMY  OF  FOWLS 

It  has  long  been  known  that  the  removal 
of  the  testes  of  the  male  fowl  does  not  affect 
materially  the  complete  development  of  the 
secondary  sexual  characters  of  the  cock,  al- 
though a  critical  examination  of  the  results 
has  been  much  needed.  The  change  of  the 
hen*s  plumage  into  that  of  the  cock,  a  change 
that  occasionally  takes  place  in  old  age,  or 
when  the  ovary  has  become  diseased,  is  also 
a  matter  of  record,  but  the  evidence  for  this 
has  been  rather  anecdotal  than  detailed. 
Both  changes  have  now  been  carefully  studied 
by  Goodale  in  a  series  of  carefully  planned 
experiments  carried  out  through  a  series  of 
years,  mainly  at  the  Station  for  Experimental 
Evolution  of  the  Carnegie  Institution.  The 
results^  have  been  published  recently  by 
the  Carnegie  Institution.  The  excellent 
colored  drawings  that  illustrate  the  results 
greatly  enhance  their  value. 

1 "  Gonadectomy  in  Belation  to  Secondary  Sez« 
ual  Characters  of  Some  Domestic  Birds,"  H.  D. 
Gh>odale,  Carnegie  Institution  of  Washington,  1916| 
No.  243. 


The  operation  was  made  on  Bouen  ducks  as 
well  as  on  fowls  (Brown  Leghorns)  and  the 
results  are  in  agreement  in  all  essen- 
tial respects.  Complete  removal  of  the  testes 
either  from  very  yotmg,  or  even  from  older 
birds,  does  not  cause  any  lessening  of  second- 
ary sexual  plumage,  although  in  a  few  points 
the  capon  differs  in  plumage  slightly  from  the 
normal  cock  and  in  a  few  minor  points  also 
other  than  plumage.  The  complete  removal 
of  the  ovary  of  the  birds  is  an  extremely  diffi- 
cult operation  and  is  rarely  entirely  success- 
ful. Failure  to  remove  all  of  the  tissue  gives 
an  opportunity  for  regeneration  of  the  gland, 
which  completely  nullifies  the  attempted  ex- 
periment. When  removal  of  the  ovary  was 
complete  (as  shown  by  subsequent  dissection) 
the  duck  and  hen  assumed  the  male  plumage. 
When  the  very  great  differences  in  the  plum- 
age of  the  Brown  Leghorn  hen  and  cock  and 
of  the  Bouen  duck  and  drake  are  recalled, 
the  change  is  startling;  for  it  involves  not 
only  the  transformation  of  the  brown  plumage 
of  the  hen  into  the  brilliant  red  and  black  of 
the  cock,  but  involves  likewise  a  change  in 
the  shape  of  many  of  the  feathers,  notably 
those  of  the  hackle,  back,  saddle  and  shoulder 
as  well  as  minute  details  in  the  barbules. 
Qoodale  exhibited  such  a  cock-feathered  hen 
at  the  Christmas  meeting  of  the  Naturalists, 
as  well  as  one  case  in  which  the  testes  had  been 
removed  from  a  young  cock  and  an  ovary  en- 
grafted in  their  place.  The  presence  of  the 
latter  had  prevented  the  cock,  when  adult, 
from  developing  the  characteristic  male 
plumage.  He  resembled  a  hen  in  essentially 
all  plumage  characters. 

Into  the  details  of  the  work  it  is  not  pos- 
sible to  enter  here— details  that  involve  the 
effect  of  incomplete  gonadectomy,  the  i)ossi- 
ble  influence  of  other  organs  in  the  neighbor- 
hood of  the  gonad,  the  relation  between  the 
juvenile  plumage  and  that  of  the  adult  fe- 
male, and  in  the  case  of  the  ducks  the  effect 
of  gonadectomy  on  the  nuptial  and  eclipse 
plumage.  Several  results  here  obtained  are 
entirely  new  and  a  nimiber  of  problems  raised 
heretofore  imsuspected. 
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The  comb  of  the  capon  fails  to  reach  the 
full  development  of  that  characteristio  of  the 
Brown  Leghorn  cock,  while  in  the  spayed 
female  the  comb  becomes  male-like  in  certain 
individuals  at  least.  The  spurs  develop  on 
the  capon  as  well  as  on  the  cock — a  result  that 
shows  that  this  secondary  sexual  character  at 
least  is  little  if  at  all  affected  by  the  removal 
of  the  testes.  In  the  Brown  Leghorn  hen  and 
more  commonly  in  other  breeds,  spurs  may 
occur  on  the  female  occasionally,  and  even 
be  develoi>ed  as  completely  as  in  the  male, 
but  they  developed  in  all  the  successfully 
spayed  females.  In  the  light  of  the  occa- 
sional occurrence  of  spur  in  the  female,  the 
results  after  spaying  can  not  be  definitely 
ascribed  to  the  absence  of  the  ovary,  although 
this  is  the  more  probable  conclusion. 

In  castrated  drakes  and  in  spayed  ducks 
the  voice  remains  normal  ^'except  that  some 
castrated  females  occasionally  give  voice  to 
a  sound  similar  to  the  drake's."  In  fowls,  on 
the  other  hand,  both  sexes  after  gonadectomy 
"are  disinclined  to  give  voice,"  although 
capons  may  give  all  the  sounds  characteristic 
of  clarion  (but  rarely  do  so).  The  spayed 
females  were  not  observed  to  crow. 

At  the  time  when  Goodale's  paper  was 
written  the  effect  of  castration  on  hen- 
feathered-  males  (that  are  characteristic  of 
certain  races,  notably  Sebrights,  Hamburgs 
and  Campines)  was  not  known.  Since  then 
the  reviewer  has  shown  that  not  only  the  F^ 
(dominant)  and  F,  hen-feathered  males  as- 
sume the  full  plumage  of  the  cock,  but  that 
this  holds  true  for  the  pure  Sebright  cock 
also. 

Goodale  discusses  the  nature  of  the  influ- 
ence that  brings  about  the  change  after  re- 
moval of  the  ovary  and  concludes  that  the 
ovary  secretes  some  substance  that  holds  in 
check  the  development  of  full  male  characters 
that  may  be  assumed  to  be  inherited  through 
both  sexes.  A  parallel  case  is  furnished  by 
the  exx)eriments  referred  to  above,  in  crosses 
of  Sebrights  and  Black  Breasted  Game 
Bantams,  that  show  that  hen  feathering  is 
transmitted  as  a  non-sex-linked  character 
both  by  the  hen   and  by   the  cock.     Cock 


feathering  develops  in  the  hen-feathered 
cock  after  castration,  as  well  as  in  the  hen 
when  old  (according  to  a  brief  notice  by 
Darwin  in  '^  Animals  and  Plants,"  Chapter 
XTTT.,  Vol.  11,  p.  29).  The  probable  nature 
of  such  an  internal  secretion  is  discussed  by 
Gk>odale  in  the  following  significant  statement 
(page  49) : 

The  adjustment  of  the  ovarian  seeretion  to  the 
characters  it  modifies  is  very  close,  as  shown  by 
the  fact  that  the  male  characters  produced  in  a 
given  female  are  like  those  of  the  corresponding 
male.  .  .  .  From  this  we  may  conclude  that  the  se- 
cretion on  the  whole  is  relatively  simple  and  prob- 
ably of  uniform  nature.  If  the  secretion  were 
composed  of  many  substances,  one  to  produce  each 
effect  involved,  such  as  the  change  from  a  vermic- 
ulated  feather  to  penciled,  from  a  gray  and  white 
to  a  black  and  brown,  the  resulting  complexity 
would  be  so  great  that  one  would  not  anticipate 
any  such  dose  coordination  as  actually  results. 
For  purposes  of  illustration  we  may  assume  that 
the  ovarian  secretion  is  simple,  producing  its  ef- 
fect by  oxidation  or  some  other  simple  process. 
The  sort  of  result  produced  by  oxidation,  of 
course,  depends  upon  the  substance  that  is  oxidixed. 

It  need  scarcely  be  added  that  this  state- 
ment furnishes  no  grounds  for  the  identifica- 
tion of  the  enzyme  produced  in  the  testes  with 
the  factor  or  factors  that  represent  it  in  the 
sex  chromosome,  viz.,  the  sex-determining 
factors.  It  is  possible,  of  course,  that  the 
sex  factors  are  enzymes,  but  there  is  not  the 
slightest  warrant  for  drawing  the  conclusion 
that  they  are  (as  some  recent  writers  have 
done)  from  genetic  evidence  of  this  kind,  for 
it  is  also  possible  tiiat  there  may  be  a  long 
series  of  reactions  between  the  chemical  sub- 
stance in  the  chromosome  that  we  may  iden- 
tify if  it  pleases  us  to  do  so  as  the  genetic 
factor,  and  the  enzyme  that  develops  later 
when  the  testes  are  formed. 

T.  H.  Morgan 

Ck)LT7HBIA  ITNIVSBSITT 


SPECIAL  ARTICLES 

THE  BEHAVIOR  OP  CERTAIN  GELS  USEFUL  IN 

THE  INTERPRETATION    OP  THE 

ACTION   OP  PLANTS 

The  amorphous  carbohydrates  constitute  a 
very  important  part  of  the  colloids  of  the 
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protoplast,  the  remainder  of  which  consists 
largely  of  nitrogenous  material,  in  the  form 
of  albumen  or  albumen  derivatives  with  an 
unknown  amount  of  lipin.  The  search  for 
material  which  might  simulate  the  imbitional 
behavior  of  growing  tracts  in  plants  begun  by 
the  senior  author  resulted  in  finding  that  mix- 
tures of  agar  with  gelatine  in  which  the  last- 
named  substance  was  present  in  the  smaller 
proportion  showed  an  enhanced  capacity  for 
imbibition  in  distilled  water  and  a  reduced 
swelling  in  weak  acid  and  alkali  as  measured 
in  very  thin  plates  by  the  auzograph.^ 

It  is  not  certain,  however,  that  the  combina- 
tion of  amino-acids  in  gelatine  is  duplicated 
in  the  plant  and  it  was  deemed  important  to 
test  the  effects  of  simpler  amino-acid  com- 
pounds and  of  the  more  complex  albumens  on 
the  swelling  of  agar,  as  representing  the  basi- 
cally important  carbohydrates.  Solutions  of 
the  various  mixtures  were  poured  on  glass 
plates  in  layers  about  a  centimeter  thick  and 
3  by  5  cm.  in  area.  Desiccation  resulted  in  a 
reduction  of  the  length  and  width  to  about 
half  of  the  original.  The  thickness,  however, 
was  reduced  to  one  tenth  or  even  as  much  as 
to  one  thirtieth  of  the  original,  and  having  a 
thickness  of  .1  mm.  to  .3  mm.  in  most  cases. 
The  principal  axis  of  deposition  of  material 
was  in  the  vertical  and  the  swelling  in  this 
direction  would  of  course  be  correspondingly 
in  excess  of  that  in  the  plane  of  the  sections. 
It  is  extremely  unlikely  that  any  of  the  col- 
loidal masses  of  the  cell  are  iso-radial  as  to 
deposition  or  structure  and  the  use  of  thin 
plates  seemed  a  feature  which  might  increase 
the  similarity  of  behavior  with  that  of  the 
plant.  The  strands,  sheets  or  masses  of  mate- 
rial in  the  cell  are  of  course  mostly  thinner 
than  the  plates  used  in  the  experiments,  which 
however,  would  affect  speed  of  imbibition 
more  than  total  amount. 

Trios  of  sections  of  sheets  of  the  dried  col- 
loids 2  to  4  mm.  by  8  to  6  mm.  were  placed  in 
the  bottom  of  stender  dishes  or  of  heavy  watch 
glasses  securely  seated  on  iron  cylinders.    Tri- 

iMacDougal,  "The  Imbibitional  Swelling  of 
Plants  and  Colloidal  Mixtures,''  SciXNOs,  N.  S., 
Vol.  XLIV.,  pp.  502-505,  1916. 


angles  of  glass  were  placed  on  the  sections, 
and  the  vertical  arms  of  auxographs  were 
rested  in  a  socket  in  the  center  of  the  tri- 
angles. Any  change  in  thickness  of  the  sec- 
tions would  be  registered  immediately.  The 
use  of  six  instruments  gave  duplicate  results 
of  the  effects  of  water,  acid  and  alkali,  and 
each  record  was  an  integration  or  average  of 
the  swelling  of  three  sections. 

The  only  albumen  available  when  this  plan 
was  put  into  operation  was  a  commercial  egg- 
albumen,  and  this  was  first  tested  in  mixtures 
with  large  proportions  of  gelatine.  The  re- 
sults of  the  swellings  are  as  follows : 


Water 


NaOH  J^/100 


HCl  JV/100 

Gelatine 
(Average  of  3  tests) 
313.8%  825.5%  558.3% 

Gelatine  100 — Albwnen  5 
(Average  of  5  tests) 
283.4  611.7  482.2 

Gelatine  86 — Albumen  16 
(Average  of  5  tests) 
408.6  827.8  673.0 

Gelatine  76 — Albumen  B6 
(Average  of  3  tests) 
378.3  569.7         ^  508.7 

The  albumen  did  not  exert  any  important 
influence  on  the  swelling  of  the  mixture  until 
it  was  present  in  proportions  as  great  as  25 
per  cent*  The  action  is  not  marked  even  in 
this  high  proportion.  Neither  this  nor  any 
other  combination  in  which  gelatine  formed 
the  greater  part  displayed  water  relations  at 
all  similar  to  those  of  the  plant. 

Next  egg-albiunen  was  added  to  agar  and 
agar-gelatine  mixtures  with  results  as  below, 
a  further  illustrative  test  being  made  of  agar- 
gelatine: 


Water 

HCI  JV/100 

Agar  76 — Gelatine  i6 
(Average  of  4  tests) 

NaOH  N/lOO 

378.5% 

427.3% 

Agar  90 — Albumen  10 

(Average  of  3  tests) 

515.7% 

1,516.6 

270.0 
(Average  of  6  tests) 

333.3 

1,477.1 

309.8 
Agar  90— Gelatine  10 

297.9 

595.0 

216.6 

298.6 

The  addition  of  ten  "per  cent,  of  albumen  to 
agar  notably  reduced  the  capacity  of  agar  for 
swelling  in  acid  and  alkali,  and  appeared  to 
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increase  the  amplitude  of  swelling  in  distilled 
water,  although  the  last  matter  is  not  entirely 
clear.  The  albumen  reduced  the  swelling  of  a 
mixture  containing  twenty-five  per  cent,  of 
gelatine  slightly  in  acid  and ,  in  alkali,  but 
the  swelling  in  water  was  not  markedly  greater. 
This  preliminary  test  yielded  results  which 
made  their  extension  highly  desirable.  Chem- 
ical analyses  of  the  egg-albumen  were  not 
available,  and  as  nothing  was  known  as  to  the 
salts  or  other  substances  which  might  be  in- 
cluded, it  was  desirable  to  secure  material  of 
known  origin  and  composition.  Arrangements 
were  made  with  Dr.  Isaac  F.  Harris,  of  Squibb 
and  Sons  Laboratory,  New  Brunswick,  New 
Jersey,  to  prepare  gome  albumen  from  beans 
(Phaseolus)  and  from  oats  {Avena)  to  be  used 
in  the  mixtures.  The  preparations  from 
PKaseolus  were  available  in  February,  1917, 
and  the  first  tests  were  made  with  the 
"  protein  "  extract. 

Agar  and  gelatine  were  dissolved  in  the 
usual  way  and  the  temperature  of  the  solu- 
tion allowed  to  fall  to  a  point  below  40°  C. 
before  the  protein  was  stirred  into  it.  In  the 
course  of  the  cooling  and  drying  cloudy  masses 
became  visible  which  were  taken  to  be  the 
globulin  component  of  the  protein.  The  dried 
sheets  came  down  to  a  thickness  of  .3  to  .4 
mm.  Calibrated  samples  were  tested  in  trios 
under  the  auxograph  in  the  usual  manner. 
Two  complete  series  of  all  mixtures  were  made 
and  an  additional  measurement  of  the  action 
of  water  and  alkali  were  obtained.  The  swell- 
ings were  as  follows: 

Wat«r  HCl  iV/100  NaOH  -Y/lOO 

Gelatine  90 — Protein  10  {Thaseolua) 
585.7%             1,401.0%  942.8% 

486.0  1,200.0  704.3 

386.0  — — -  800.0 

Averages:  485.9  1,300.5  817.7 

Gelatine  75 — Protein  tS  {Phaseolus) 
696.9  818.1  621.2 

500.0  1^,060^  848.4 

Averages:  598.5                   939.4  734~8 

Agar  90 — Protein  10  (Phaseolus) 

800.0                     50.0  150.0 

800.0                     75.0  150.0 


Averages:  800.0  62.5 

Agar  99 — Protein  1 

1,080.0  300.0 

800.0  360.0 


Averages:  940.0 


330.0 


150.0 
{PhaaeoluB) 
220.0 
240^ 

230.0 


The  protein  extract  from  the  bean  was  tlius 
shown  to  exert  an  influence  on  the  swelling  of 
agar  similar  to  that  of  egg-albumen  in  reduc- 
ing the  amount  of  swelling  in  acid  and  alkali, 
and  increasing  it  in  distilled  water. 

The  next  step  of  imi)ortance  was  to  ascer- 
tain the  effect  of  some  of  the  simpler  amino- 
acids  which  might  be  derived  from  the  albu- 
mens in  the  plant.  Tyrosin  and  cystin  ware 
available.  As  an  example  of  the  method  the 
first  preparation  of  ^osin  was  one  in  which 
one  part  of  this  substance  in  solution  was 
stirred  into  a  liquefied  mass  of  ten  parts  of  agar 
at  a  temperature  of  32^  C.  This  was  poured 
on  a  glass  slab,  and  as  desiccation  was  carried 
out  the  tyrosin  began  to  collect  as  a  fiour-like 
efflorescence  on  the  surface,  and  apparently  a 
large  part  of  the  substance  came  out  in  this 
way,  so  that  the  actual  proportion  of  the 
amino-acid  in  the  dried  plate  was  probably  not 
more  than  a  fourth  of  the  amoimt  originally 
used. 

The  dried  plate  of  material  came  down  to  a 
thickness  of  .15  mm.  and  gave  the  following 
results : 

SWELLIKO 
Water  Ha  JV/100  NaOH  AT/lOO 

Agar  90 — Tyrosin  10  (less  hy  efflorescence) 
1,600.0%  133.3%  133.3% 

1,200.0  233.3  100.0 

116.6 


Averages:  1,400.0 


183.3 


A  similar  preparation  of  agar  and  cystin 
gave  the  following  as  an  average  of  three  tests: 

Water  HCI  NllWi  NaOH  NflW 

Agar  90-^ystin  10 
2,333.3%  583.1%  328.6% 

A  similar  mixture  of  agar  and  urea  (agar 
90  parts,  urea  10  parts)  gave  the  following: 


Water 
2,173.0% 


HCl  NIlOO 
SWELLIKO 

716.6% 


NaOH  J^/lOO 

560.2% 


Urea,  the  amino-acids,  gelatine,  albumen* 
and  the  saline  soluble  proteins  of  the  bean 
dissolved  with  agar  and  dried  into  thin  plates 
show  a  greatly  enhanced  imbibition  in  water, 
an  imbibition  in  hundredth-normal  hydro- 
chloric acid  not  more  than  a  third  of  that  in 
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water,  while  it  is  invariably  less  in  alkaline 
than  in  acidified  solutions.  The  interest  in 
swelling  which  begins  with  a  neutral  desic- 
cated section  is,  however,  much  less  than  that 
which  attaches  to  the  behavior  of  such  mate- 
rial under  changing  conditions  of  alkalinity 
and  acidity  which  are  taken  to  occur  in  the 
living  plant. 

Dried  plates  of  agar-protein,  agar-tyrosin 
and  agar-cystin  .12  to  .25  mm.  in  thickness 
and  3  by  4  or  5  mm.  were  placed  in  trios  on 
the  bottoms  of  stender  dishes.  Triangular 
pieces  of*  glass  were  placed  to  cover  the  sec- 
tions of  colloid  in  each  dish  and  an  auxograph 
was  arranged  to  give  a  bearing  contact  of  the 
swinging  arm  on  a  socket  in  the  center  of  the 
triangular  plate.  So  long  as  the  preparation 
remained  in  this  condition  the  pen  of  the  in- 
strument traced  a  horizontal  line  on  the  sheet 
carried  by  the  drum.  Dried  sections  of  the 
colloids  have  a  very  limited  capacity  for  imbi- 
bition of  acid  and  alkaline  solutions,  and  hence 
it  was  desirable  to  start  swelling  or  "  growth  " 
by  an  initial  unmersion  of  an  hour  in  distilled 
water,  which  was  i)oured  in  the  dishes.  After 
enlargement  had  begun  hundredth-normal  acid 
or  alkaline  solutions  were  used  in  alternation 
at  intervals  of  one  to  three  hours,  as  many  as 
four  changes  being  made  in  some  cases  before 
the  total  swelling  capacity  was  reached.  The 
results  met  all  expectations  based  on  theoret- 
ical considerations  and  the  auzographic  trac- 
ings might  easily  be  mistaken  for  records  of 
the  variations  of  the  length  of  a  joint  of 
Opuntia,  for  exampla 

Sections  of  plates  90  parts  agar  to  "  10  "  of 
tyrosin  gave  a  tracing  traversing  12  mm.  ver- 
tically on  the  record  paper  during  the  first 
hour  immersed  in  distilled  water,  remained 
stationary,  making  a  horizontal  line  during 
the  second  hour,  the  water  having  been  re- 
placed with  hundredth-normal  hydrochloric 
acid,  traversed  11  mm.  of  the  scale  in  the 
third  hour  during  which  it  was  immersed  in 
hundredth-normal  sodium  hydrate,  then  shrunk 
5  mm.  in  an  hour  in  acid,  then  enlarged  9  mm. 
in  three  and  a  half  hours  in  alkali,  after 
which  it  shrunk  3  mm.  between  8 :30  p.m.  and 
7  A.H.  in  acid.    A  change  to  alkali  gave  an 


enlargement  of  6  mm.  in  two  hours.  The 
auxograph  was  set  to  multiply  so  that  the 
actual  enlargement  in  the  periods  noted  was 
one  twentieth  of  the  distance  traversed  by  the 
pen.  The  change  from  acidity  to  alkalinity 
is  followed  by  the  most  marked  effects  when 
the  colloid  has  taken  up  a  fourth  or  a  third  of 
the  possible  total  amount  of  water.  Perhaps 
the  most  striking  feature  is  the  response  of 
the  colloid  to  acidification  under  the  alter- 
nating conditions.  Desiccated  sections  give  a 
greater  total  swelling  in  acid  than  in  alkali, 
but  when  a  certain  amoimt  of  swelling  has 
already  taken  place  under  neutral  or  alkaline 
conditions  no  further  increase  in  acid  solu- 
tions takes  place  and  actual  shrinkage  ensues. 
A  change  to  alkalinity  is  always  followed  by 
increased  imbibition. 

The  experiment  in  question  has  many  fea- 
tures similar  to  those  of  the  plant.  Changes 
from  alkalinity  to  acidity  and  the  reverse  must 
be  made  quickly  to  avoid  instrumental  error, 
consequently  some  acid  or  alkali  is  not  re- 
moved from  the  dish.  The  plate  of  swelling 
colloid  is  saturated  with  the  liquid  which  is 
being  removed  and  neutralization,  acidifica- 
tion or  the  reverse  does  not  occur  for  some 
time.  Such  conditions  prevail  in  the  plant 
and  come  about  even  more  slowly. 

The  disintegration  of  the  acid  of  Opuntia 
beginning  at  daybreak  does  not  overtake  the 
formation  of  this  substance  until  as  late  as  4 
P.M.  Whether  complete  neutralization  or  alka- 
line conditions  ever  occur  in  this  plant  is 
doubtful.  There  is  ground  for  the  assump- 
tion that  it  does  in  other  plants,  however. 

The  almost  rhythmic  undulations  of  the 
auxographic  tracing  of  the  elongation  of  a 
wheat  leaf  corroborated  by  measurements 
with  the  horizontal  microscope  suggest  that 
growth  in  this  organ  may  be  accompanied  by 
metabolic  processes  by  which  the  balance  of 
acidity  and  alkalinity  falls  now  on  this  and 
then  on  that  side,  there  being  of  course  pos- 
sible periods  in  which  the  growing  protoplasts, 
or  some  of  them,  were  in  a  neutralized  state. 
During  this  time,  of  course,  imbibition  might 
be  four  to  eight  times  as  great  as  in  either 
acid  or  alkaline  conditions. 
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The  systematic  endeavor  to  construct  a  col- 
loidal mixture  which  would  display  some  of 
the  fundamental  physical  properties  of  proto- 
plasm of  plants  has  resulted  in  finding  that  a 
mixture  of  substances  of  two  of  the  three  more 
important  groups  of  constituents,  carbo- 
hydrates and  proteins,  shows  the  imbibitional 
behavior  of  tissues  and  tracts  of  protoplasts 
of  the  plant.  The  differential  action  of  such 
colloidal  masses  in  distilled  water,  acid  and 
alkaline  solutions  yields  many  striking  paral- 
lels with  growth.  The  general  identity  of  con- 
stitution of  these  colloidal  mixtures  and  of 
cell-masses,  and  the  obvious  similarity  of  their 
behavior,  together  with  newly  determined  fea- 
tures of  carbohydrate  metabolism  not  described 
in  this  paper,  make  ii  possible  to  correlate 
more  closely  the  processes  of  imbibition, 
metabolism  and  growth,  and  on  the  bases  of 
their  interrelation,  to  interpret  growth  en- 
largement and  incidental  variations  in  volume 
and  sixe  of  organs.  D.  T.  MagDougal, 

H.  A.  Spoehb 

Desert  XiABOBATOKT, 
Tucson,  Arizona 


SOCIETIES  AND  ACADEMIES 

THE  AMERICAN  MATHEMATICAL  SOCIETY 
A  REGULAR  meeting  of  the  society  was  held  at 
Columbia  University  on  Saturday,  April  28.  The 
attendance  included  twenty-seven  members.  Pro- 
fessor E.  W.  Brown  presided  at  the  morning  ses- 
sion and  Professor  Edward  Kasner  at  the  after- 
noon session.  The  council  announced  the  election 
of  the  following  persons  to  membership  in  the 
society:  Professor  C.  F.  F.  Garis,  Union  College; 
Professor  F.  J.  Holder,  University  of  Pittsburgh; 
Dr.  V.  H.  Wells,  University  of  Michigan;  Pro- 
fessor W.  L.  Wright,  Lincoln  University,  Pa.  Six 
applications  for  membership  were  received. 

Professor  L.  P.  Eisenhart  was  reelected  a  mem- 
ber of  the  editorial  committee  of  the  Transactions, 
A  committee  consisting  of  Professors  Focke,  Cairns, 
Cole,  Huntington,  Pitcher  and  D.  T.  Wilson  was 
appointed  to  have  charge  of  the  arrangements  for 
the  summer  meeting  of  the  society  at  Cleveland, 
September  4-6. 
The  following  papers  were  read  at  this  meeting: 
W.  B.  Fite:  ''The  relation  between  the  zeros  of 
a  solution  of  a  linear  homogeneous  differential 
equation  and  those  of  its  derivatives. ' ' 


Samuel  Beatty:  "The  inversion  of  an  analytic 
function. ' ' 

Maurice  Frtehet:  "Belations  entre  lee  notioiis 
de  limite  et  de  distance." 

O.  E.  Glenn:  ''A  fundamental  system  of  formal 
covariants  mod  2  of  the  binary  cubic" 

Luigi  Bianchi:  "Concerning  singular  transfor- 
mations Bjc  of  surfaces  applicable  to  quadrics. ' ' 

J.  E.  fiowe:  "The  projection  of  a  line  section 
upon  the  rational  plane  cubic  curve." 

L.  B.  Bobinson:  "On  partial  differential  equa- 
tions which  define  certain  covariants." 

J.  K.  Whittemore:  "Kinematic  properties  of 
ruled  surfaces."  «  , 

Olive  C.  Hazlett:  "On  Huntington's  set  of  pos- 
tulates for  abstract  geometry." 

E.  F.  Simonds:  "Differential  invariants  in  the 
plane." 

J.  Douglas:  "On  certain  two-point  properties  of 
doubly  infinite  families  of  curves  on  an  arbitrary 
surface." 

L.  P.  Eisenhart:  "Conjugate  planar  nets  with 
equal  invariants." 

Alexander  Pell:  "Solutions  of  the  differential 
equation  ds^  +  dy*  -\-  di^  =  d^  and  their  appliesr 
tion." 

C.  A.  Fischer:  "On  bilinear  and  fv-linear  fonc- 
tionals. ' ' 

E.  B.  Wilson:  "Classification  of  real  strains  in 
hyperspace. ' ' 

F.  H.  Safford:  "Irrational  transformatioiis  of 
the  general  elliptic  element." 

J.  H.  Weaver :  ' '  Some  algebraic  curves. ' ' 

B.  L.  Moore:  "A  necessary  and  suf&cient  con- 
dition that  a  sequence  of  simple  arcs  of  specified 
type  should  be  equivalent,  from  the  standpoint  of 
analysis  situs,  to  a  sequence  of  straight  segments." 

Dunham  Jackson:  "Second  note  on  the  para- 
metric representation  of  an  arbitrary  continuous 
curve." 

Dunham  Jackson:  "Roots  and  singular  points  of 
semi-analytic  functions." 

Oswald  Yeblen:  "Doubly  oriented  lines." 

G.  M.  Green:  "The  intersections  of  a  straight 
line  and  a  hyperquadric " 

F.  W.  Beal :  "  On  a  congruence  of  circles. ' ' 

G.  A.  Miller:  "Possible  characteristic  operators 
of  a  group." 

B.  D.  Carmichael:  "Examples  of  a  remarkable 
class  of  series." 

W.  L.  Hart:  "Note  on  infinite  systems  of  Hnear 
equations. ' ' 

F.  N.  OOLK, 
Secretani 
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SOME  RELATIONSHIPS  OF  CHEMISTRY 

AND  LIFEi 

About  the  middle  of  last  century  Hux- 
ley and  his  co-workers  clearly  recognized 
the  place  of  science  in  education,  and  the  re- 
lation of  both  to  life,  and  urged  upon  the 
world  the  necessity  of  scientific  knowledge. 
Meanwhile,  the  schools  and  colleges  have 
tried  the  experiment  and  have  been  con- 
vinced, but  it  has  taken  the  present  war 
with  its  terrible  toll  of  death  and  destruc- 
tion to  focus  the  attention  of  the  masses  in 
a  way  which  a  century  of  reasoning  has 
failed  to  do.  This  is  not  the  place  to  dis- 
cuss either  of  these  experiences  in  detail, 
and  I  shall  content  myself  by  giving  the 
conclusions  of  one  competent  witness  who 
has  watched  the  entire  progress  of  the  ex- 
periment. 

After  more  than  fifty  years  of  continu- 
ous study  of  the  education  problem,  Ex- 
President  Eliot,  of  Harvard,  concludes  that 
the  present  generation  is  characterized  by 
two  strong  desires.  The  first  is  a  desire  for 
a  sound  knowledge  of  the  facts,  and  the 
second  is  an  intense  desire  to  be  of  service 
to  mankind.  If  these  conclusions  are  well 
founded,  education  must  provide  for  their 
realization  if  it  is  to  be  successful  in  the 
broadest  sense.  This  program,  of  course, 
is  but  another  way  of  stating  the  scriptural 
text,  "Enow  the  truth,  and  the  truth  shall 
make  you  free.'*  For  the  purpose  of  this 
address  no  better  text  could  be  found,  for 
these  words  sum  up  as  clearly  as  can  be 
done  the  place  of  the  scientific  method  in 
the  learning  process,  and  the  relation  of 
science  to  life  as  a  whole. 

1  Address  delivered  on  the  occasion  of  the  dedi- 
cation of  the  chemical  laboratory  of  the  University 
of  Oklahoma,  January  26,  1917. 
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The  necessity  of  realizing  these  relation- 
ships in  everyday  life  has  been  persistently 
urged  for  two  generations  by  men  of  sci- 
ence, but  it  has  taken  the  present  world 
crisis  and  its  consequent  interruption  of 
our  commercial  relations  to  show  how  much 
more  should  have  been  done.  The  pre- 
paredness programs  of  this  and  other  na- 
tions, as  well  as  the  utterances  of  thought- 
ful men  in  responsible  positions  in  various 
walks  of  life,  bids  us  hope  that  the  lesson 
has  now,  in  a  measure,  been  learned.  In 
a  recent  address  before  the  British  Associa- 
tion for  the  Advancement  of  Science  an 
able  chemist  sa3rs: 

The  press  bears  witness  through  the  appearance 
of  innumerable  articles  and  letters  that  the  people 
of  this  country  have  begun  to  perceive  the  dangers 
that  will  inevitably  result  from  a  continuance  of 
their  former  attitude,  and  to  understand  that  in 
peace,  as  in  war,  civilization  is  at  a  tremendous 
disadvantage  in  the  struggle  for  existence  unless 
armed  by  science;  and  that  the  future  prosperity 
of  this  empire  is  ultimately  dependent  on  the  prog- 
ress of  science  and  very  especially  of  chemistry. 
If,  as  one  result  of  the  war,  our  people  are  led  to 
appreciate  the  value  of  scientific  work,  then  per- 
haps we  shall  not  have  paid  too  high  a  price. 
(The  same  view  has  been  expressed  by  many  emi- 
nent American  chemists.) 

A  similar  note  of  warning  is  sounded  by 
a  continental  writer  in  discussing  the  ques- 
tion of  whether  we  shaU  have  a  precarious 
or  a  lasting  peace.    He  says : 

It  would  be  a  dangerous  mistake  to  suppose  that 
any  readjustment  of  frontiers  could  afford  a  sufK- 
cient  guarantee  for  future  peace,  or  that  war  in- 
demnities, protective  tariffs  and  the  like  could 
oblige  the  peace-breakers  to  renounce  their 
schemes.  ...  At  the  future  {peace)  congress, 
among  the  seats  reserved  for  the  delegates  of  the 
Great  Powers,  one  seat  should  remain  vacant,  as 
reserved  to  the  greatest,  the  most  redoubtable, 
though  the  youngest  of  Powers:  Science  in  scarlet 
robes.2 

Before  taking  up  a  discussion  of  the  re- 
lationship of  chemistry  and  life,  it  may  be 

2  Beinach,  8.,  Nation,  June  15,  1916. 


worth  while  to  inquire  as  to  the  general 
attitude  of  the  public  toward  the  work  of 
the  chemist.  If  you  ask  the  first  person 
you  meet,  or  if  you  get  the  opinion  of  the 
newspaper  man  or  other  influential  citizen, 
about  the  work  of  the  chemist,  he  is  apt  to 
tell  you  that  the  chemist  is  a  man  who  c»n 
analyze  substances,  and  detect  falsification 
in  them ;  but  he  is  not  likely  to  tell  you  that 
the  chemist  has  any  important  relationship 
to  the  commercial  development  of  the  enter- 
prise in  question.  How  many  in  this  audi- 
ence, for  example,  think  of  the  chemist 
when  they  pour  their  "Karo"  on  their  hot 
cakes  at  breakfast,  when  they  read  the 
headlines  of  the  daily  paper  and  learn  that 
a  wireless  message  has  been  fiashed  across 
the  ocean ;  when  they  step  into  an  automo- 
bile to  start  the  day's  work,  or  when,  the 
work  completed,  they  while  away  the  time 
of  the  evening  watching  the  screen  in  some 
motion  picture  showf  Nevertheless,  in  the 
successful  working  out  of  each  of  these  the 
chemist  has  played  an  important  and,  in 
some  cases,  a  vital  part,  but  I  have  not  time 
here  to  give  particulars. 

Let  me  give  you  a  concrete  example  of 
what  I  mean.  Whenever  one  thinks  of  the 
Panama  Canal  one's  thoughts  turn  at  once 
to  the  chief  engineer.  Col.  Goethals.  He  is 
the  one  to  receive  the  medals,  the  honorary 
degrees,  the  thanks  of  Congress,  the  pro- 
motion to  higher  rank  in  the  army,  and 
finally  to  be  named  governor  of  the  Canal 
Zone.  Do  not  misunderstand  me :  I  am  not 
complaining  of  this  recognition  of  the 
man's  undoubted  merit,  because  Goethals 
was  unquestionably  the  moving  spirit  in 
the  undertaking,  and  certainly  worthy  of 
all  the  honors  that  have  come  to  him.  But 
when  we  come  to  survey  the  case  a  little 
more  closely,  we  see  that  there  are  at  least 
three  other  factors  for  neither  of  which 
(Goethals  was  personally  responsible,  but 
without  the  support  of  any  one  of  which  he 
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would  have  been  absolutely  helpless.  The 
first  of  these  is  the  health  of  the  laborers. 
The  French  undertook  to  build  the  canal 
years  ago,  and  while  their  failure  was 
brought  about  by  several  causes  perhaps 
one  of  the  most  important  was  the  fact  that 
the  men  could  not  live  in  that  part  of  the 
world  and  retain  their  health.  Yellow 
fever  and  malaria  were  everywhere,  and  it 
was  but  a  matter  of  time  when  one  must  be 
attacked  by  one  or  both  of  these  infections. 
It  has  been  stated  that  the  building  of  the 
railroad  across  the  Isthmus  meant  the  death 
of  a  man  for  every  tie  that  was  laid.  But 
man  can  live  in  Panama  now  with  perfect 
safety,  so  far  as  yellow  fever  is  concerned, 
and  this  is  due  entirely  to  discoveries  with 
which  Col.  Gk)ethals  had  nothing  to  do. 
Dr.  (jorgas  was  in  immediate  charge  of  the 
work  of  sanitation,  but  it  was  kerosene,  the 
product  of  the  chemist,  which  was  sprayed 
on  the  stagnant  pools,  and  which  diecked 
the  development  of  the  mosquito. 

In  the  second  place,  the  penetration  of 
Culebra,  as  well  as  the  remainder  of  the 
blasting  necessary,  would  have  been  impos- 
sible without  the  powerful  explosives  of  the 
chemist.  The  gun-powder,  dynamite,  blast- 
ing gelatin  and  similar  substances  are  all 
products  of  the  chemical  laboratory. 

In  the  third  place,  let  us  suppose  that 
the  development  of  the  mosquitoes  has  been 
checked,  that  Culebra  has  been  pierced — 
the  work  is  only  half  done.  It  is  necessary 
to  control  the  level  of  water  in  the  canal, 
and  this,  under  the  conditions  imposed,  can 
be  done  in  only  one  way,  namely,  by  the 
construction  of  locks  and  dams.  For  these 
some  material  stronger  than  wood  and  less 
easily  corroded  and  destroyed  than  iron 
must  be  used,  and  this  is  found  in  the  chem- 
ist's  cement.  As  is  well  known,  thousands 
of  barrels  of  this  material  were  used  in  the 
work. 

Finally,  when  the  canal  is  complete  and 


ships  are  passing  back  and  forth  through 
it,  there  is  comparatively  little  safety  until 
it  has  been  fortified.  The  chemist's  powder 
and  steel  must  stand  guard  over  it  as  they 
do  over  every  treasure  we  own,  or  we  should 
not  be  able  to  retain  it  as  a  national  posses- 
sion. 

Cases  of  this  kind  could  be  multiplied 
indefinitely,  but  I  must  not  take  your  time 
to  do  so.  On  the  other  hand,  the  Panama 
Canal  is  so  remote  that  many  persons  do 
not  think  of  it  as  having  any  bearing  what- 
ever on  their  daily  lives.  But  the  question 
of  food  and  war  munitions  at  this  time  can 
hardly  be  misunderstood  by  any,  and  it  re- 
mains merely  to  show  the  relations  of  chem- 
istry to  these  to  convince  the  most  indiffer- 
ent. A  detailed  discussion  of  even  these 
would  tax  your  patience,  I  fear,  therefore  I 
shall  limit  myself  to  the  consideration  of  a 
single  element,  viz.,  nitrogen. 

It  has  long  since  been  proved  that  nitro- 
gen is  an  essential  constituent  of  the  food 
of  all  living  beings,  and  that,  in  general,  it 
may  not  be  assimilated  if  taken  directly 
from  the  air  where  it  is  present  in  the  free 
form.  It  must  be  combined  with  one  or 
more  other  elements.  As  one  begins  the 
study  of  nitrogen  in  a  chemical  laboratory, 
he  finds  what  at  first  sight  appears  to  be  a 
relatively  uninteresting  element.  It  has 
neither  color,  odor  nor  taste,  is  but  slightly 
soluble  in  water,  and  does  not  readily  com- 
bine directly  with  other  elements.  But  in 
combination  it  is  a  constituent  of  many  dif- 
ferent substances  of  the  most  varied  char- 
acters. It  is  present  in  some  of  the  most 
delicate  of  perfumes  as  well  in  substances 
whose  odors  suggest  utter  vileness.  It  is  a 
constituent  of  various  fibers  (wool,  silk, 
artificial  silk)  used  in  our  clothing,  and 
also  of  the  aniline  dyes  which  enhance  their 
beauty  and  value.  It  is  present  in  the  most 
potent  of  medicines  and  in  the  most  deadly 
poisons.    As  gunpowder  it  drives  our  bul- 
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lets,  as  dynamite  it  explodes  our  mines,  and 
as  cyanide  it  extracts  our  gold.  Under  the 
general  name  of  protein  it  is  an  indispen- 
sable element  of  animal  food,  and  as  animal 
waste,  it  is  returned  to  the  soil  as  food  for 
plants.  Thus,  nitrogen  not  only  gives  life, 
health  and  prosperity,  but  it  is  the  most 
terrible  element  of  death  and  destruction 
known  to  modem  warfare. 

In  considering  nitrogen  as  an  element  of 
food,  we  may  note  in  passing  that  the  nor- 
mal adult  human  body  requires  a  certain 
amount  of  the  element  every  24  hours,  and 
that  this  must  be  supplied  in  the  form  of 
meat,  eggs  and  various  vegetables,  all  of 
which  are  either  directly  or  indirectly  prod- 
ucts of  the  soil.  Now,  every  one  knows  that 
continual  cropping  causes  a  soil  to  become 
poor,  and  chemical  analysis  efhows  that  the 
change  is  due,  in  part,  to  the  loss  of  nitro- 
gen. Fertilizers  are  applied  to  the  land  to 
increase  the  yield. 

The  problem  will  become  clearer  if  we 
take  another  view.  There  was  a  time  when 
fewer  people  lived  in  cities,  and  when  this 
depletion  of  the  soil  was  largely  restored  by 
the  refuse  from  farm  animals  and  even 
from  man  himself,  from  which  it  follows 
that  the  greater  portion  of  the  nitrogen  re- 
moved as  food  for  animals  was  returned  to 
the  soil  in  some  other  form  available  for 
plant  growth. 

We  may  next  consider  the  complications 
that  arise  in  dealing  with  such  aggregates 
of  population  as  our  large  cities.  Suste- 
nance must  still  be  drawn  from  the  soil,  and 
since  nitrogenous  waste  is  no  longer  re- 
turned to  the  land  it  is  clear  that  the  latter 
is  continually  being  depleted.  A  single  ex- 
ample will  illustrate  the  point.  The  sewage 
of  the  city  of  London  has  an  estimated  an- 
nual value  of  $100,000,000  as  fertilizer,  and 
that  of  any  other  city  would  represent  an 
amount  corresponding  to  its  population. 
These  drains,  of  course,  must  in  some  way 
be  accounted  for  if  the  soil  is  to  continue  to 


produce.    What,  now,  has  science  done  to 
relieve  the  situation  t 

When  chemical  analyses  of  soils  and 
crops  had  clearly  defined  the  problem  and 
had  told  the  story  of  nitrogen,  a  search  was 
made  for  some  material  that  could  supply 
the  deficit.  First,  natural  guano,  as  it  is 
called,  deposits  consisting  largely  of  the 
dried  excrements  of  birds,  and  found  in 
such  arid  districts  as  Peru,  was  obtained  in 
as  large  quantities  as  possible.  But  mate- 
rial of  this  kind  was  limited  in  amount  and 
is  now  practically  exhausted. 

Next,  the  chemist  saw  that  the  waste 
liquors  of  the  gas  works  contained  combined 
nitrogen  that  could  serve  as  plant  food,  and 
we  are  now  using  in  the  United  States  $20,- 
000,000  worth  of  ammonium  sulphate  as 
fertilizer  per  year.  This,  again,  is  limited 
because  in  this  country  about  80  per  cent, 
of  the  coke  is  made  in  the  wasteful  '^  bee- 
hive" oven  in  which  the  vapors  are  simply 
burned  on  the  spot.  The  ammonium  sul- 
phate derivable  from  those  vapors  in  1911 
could  have  been  sold  for  $24,000,000,  to  say 
nothing  of  the  other  compounds  present. 
But  gas  plants  can  not  be  operated  econom- 
ically for  the  ammonium  sulphate  alone, 
and  our  coal  beds  are  not  inexhaustible, 
which  shows  that  some  other  nitrogen  sup- 
ply must  be  found. 

The  third  source  of  plant  nitrogen  is  the 
Chile  saltpeter  bed,  from  which  millions  of 
tons  of  sodium  nitrate  have  been  taken  as 
fertilizer  to  different  parts  of  the  world. 
This  supply,  also,  is  limited.  Indeed,  con- 
servative estimates  indicate  that  the  depos- 
its will  be  exhausted  within  a  relatively 
short  time,  whicfh  means  that  man  must 
solve  the  nitrogen  problem  in  some  other 
way,  or  he  must  eventually  starve.  The 
necessity  for  research  in  this  field  has  been 
urged  for  many  years,  and  it  is  now  in 
order  to  ask  what  chemistry  has  done  to  re- 
lieve the  situation. 
.  It  has  already  been  stated  that  nitrogen 
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does  not  readily  combine  with  other  ele- 
ments, and  that  animals  and  plants,  with 
very  few  exceptions,  can  not  use  free  nitro- 
gen as  food.  But  the  free  form  is  plentiful, 
since  it  makes  up  about  four  fifths  of  the 
atmosphere,  while  the  greater  portion  of 
the  remainder  is  oxygen.  The  specific  prob- 
lem, then,  is  to  cause  those  two  gases  to 
unite,  or  to  find  some  other  way  of  ''fix- 
ing" the  nitrogen.  This  has  been  accom- 
plished, and  while  the  history  of  the  com- 
mercial process  now  in  use  is  fuU  of  interest, 
it  must  be  passed  here  with  mere  mention. 
It  should  be  noted  in  passing  that  Caven- 
dish, an  English  chemist,  showed  as  early 
as  1785  that  nitrogen  and  oxygen  could  be 
made  to  unite  under  the  infiuence  of  the 
electric  spark,  and  that  the  product  would 
react  with  water  to  give  nitric  acid.  At 
that  day,  however,  electricity  was  regarded 
as  a  mere  toy,  and  no  one  dreamed  of  the 
possibilities  locked  up  in  that  interesting 
though,  to  the  average  person,  seemingly 
useless,  laboratory  experiment. 

In  1898,  Sir  Wm.  Crookes  aroused  inter- 
est in  this  problem  again  by  calling  atten- 
tion to  the  future  exhaustion  of  the  Chile 
saltpeter  beds,  and  urged  a  study  of  meth- 
ods for  fixation  of  nitrogen.  In  1902,  Brad- 
ley and  Lovejoy,  two  American  chemists, 
published  an  account  of  the  commercial  ap- 
plication of  the  Cavendish  experiment  men- 
tioned above,  while  to-day  the  manufacture 
of  nitric  acid  by  that  process  in  Norway  is 
a  business  in  which  more  than  $30,000,000 
is  invested.  Immense  sums  have  been  spent 
in  its  development  in  Qermany  and  else- 
where. 

At  present,  the  manufacture  of  calcium 
carbide,  so  largely  used  in  the  production 
of  acetylene  for  lighting  and  heating  pur- 
poses, offers  an  important  method  for  fix- 
ing nitrogen.  The  manufacture  of  the  car- 
bide was  begun  in  this  country  several 
years  ago  and  is  now  one  of  the  leading  in- 
dustries  of  Niagara  Falls.     Frank   and 


Caro,  Cterman  chemists,  found  that  the  car- 
bide could  be  made  to  combine  with  nitro- 
gen in  such  a  way  as  to  produce  a  valuable 
fertilizer.  The  nitrogen  it  contains  can 
readily  be  converted  into  ammonia,  and 
from  the  latter  nitric  acid  can  be  prepared. 
As  a  matter  of  fact  the  Germans  are  now 
producing  600,000  tons  of  the  carbide  an- 
nually in  order  to  supply,  through  the  re- 
actions indicated,  the  nitric  acid  required 
to  make  explosives  for  the  war. 

In  this  brief  and  superficial  fashion,  I 
have  tried  to  make  it  clear  that  the  pre- 
paredness which  the  nations  demand  is  two- 
fold— ^agricultural  as  well  as  military — and 
that,  in  essence,  both  are  largely  chemical. 
Cheap  fertilizer  must  be  furnished  in  times 
of  peace,  and  nitric  acid  and  other  materials 
for  explosives  in  times  of  war.  So  much 
for  the  formulation  of  the  demand.  The 
real  problem  is  to  furnish  the  means  by 
which  this  program  can  be  successfully 
carried  through. 

So  far  as  the  chemical  part  of  the  pro- 
gram is  concerned,  two  specific  require- 
ments must  be  met.  First,  there  must  be 
adequate  training  in  the  fundamentals  of 
chemistry,  and  second,  there  must  be  op- 
portunity for  chemical  research.  The  first 
is  conceded  by  everybody,  but  many  highly 
intelligent  educated  people  do  not  under- 
stand research,  and  therefore  call  it  theo- 
retical and  impractical.  The  cry  is  for  ap- 
plied science,  for  something  practical. 
They  fail  to  recognize  the  fact  that  there 
can  be  no  applied  science  until  there  is 
science  to  apply.  It  is  not  strange  that 
Huxley,  with  his  extraordinary  precision 
of  thought  and  remarkable  command  of 
language,  long  ago  pointed  out  that  what 
people  call  applied  science  is  nothing  more 
than  the  application  of  the  methods  of  pure 
science  to  particular  classes  of  problems. 
Some  one  must  patiently  and  laboriously 
determine  the  facts  and  formulate  the  prin- 
ciples before  there  can  be  any  commercial 
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application  of  them ;  and,  whether  we  recog- 
nize it  or  not,  the  world  is  waiting  on  the 
research  worker. 

If  time  were  available  it  would  be  easy 
to  show  that  practically  all  the  great  com- 
mercial successes  rest  upon  principles  for- 
mulated by  research  workers  who,  in  many 
cases,  labored  solely  for  the  love  of  truth, 
without  any  expectation  that  their  work 
would  immediately  benefit  mankind.  But 
no  one  can  tell  at  what  instant  some  such 
observation  may  become  of  immense  impor- 
tance. I  beg  your  indulgence  to  call  atten- 
tion to  a  few  cases.  Was  Bontgen  thinking 
of  the  extraction  of  bullets,  the  reduction 
of  dislocated  limbs  or  the  setting  of  broken 
bones  when  he  discovered  the  X-rays  f  By 
no  means.  Or  Helmholtz,  did  he  have  in 
mind  the  prevention  and  cure  of  eye  dis- 
eases when  he  worked  out  the  principle  of 
the  ophthalmoscope?  Not  at  all.  Was 
Cavendish,  to  whom  I  have  already  re- 
ferred, thinking  of  providing  food  and  war 
munitions  for  the  future  when,  132  years 
ago,  he  read  before  the  Boyal  Society  his 
paper  on  the  fixation  of  nitrogen?  I  think 
not.  No  one  will  doubt  the  great  practical 
value  to  the  human  race  of  Pasteur's  re- 
searches, but  it  is  proper  to  point  out  here 
that  he  began  by  the  study  of  the  asym- 
metry of  crystals,  and  that  he  became  a 
bacteriologist  through  his  attempts  to  dis- 
prove the  doctrine  of  spontaneous  genera- 
tion. Scores  of  cases  could  be  cited  to  il- 
lustrate the  point,  but  the  lesson  is,  learn 
the  facts,  and  the  applications  will  be  forth- 
coming. 

The  expenditure  of  public  money  for  the 
erection  of  the  splendid  building  we  are  as- 
sembled to  dedicate  is  an  expression  of  con- 
tinued confidence  in  the  leaders  in  charge 
of  our  educational  interests,  and  a  pledge 
that  the  necessary  equipment  for  the  future 
shall  be  provided. 

It  is  a  pleasure  to  me  to  come  here  to<day 
and  have  a  part  in  the  dedication,  not 


merely  because  of  my  interest  in  the  edu- 
cational welfare  of  our  state,  as  a  whole, 
but  more  pailicularly  because  of  the  oppor- 
tunity it  gives  to  emphasize  the  claim  of 
science  in  general  and  chemistry  particu- 
larly in  connection  with  the  problems  now 
confronting  the  world.  Interest  in  the 
study  of  chemistry  has  been  steadily  in- 
creasing for  many  years,  but  its  importance 
has  been  emphasized  by  the  war  in  a  way 
that  could  not  have  been  done  otherwise. 
The  University  of  Okl^oma  is  to  be  most 
heartily  congratulated  on  having  completed 
at  this  time  a  laboratory  so  carefully 
planned  and  so  well  equipped,  as  well  as 
upon  the  work  of  its  department  of  chemis- 
try in  the  past.  With  the  extra  space  and 
facilities  offered  by  the  new  building,  both 
the  university  and  the  state  may  confidently 
look  forward  to  greater  things  in  the  future. 

L.  Chas.  Baifobd 
Oklahoma  Aoricultubal  and 
Mechanical  College 


SCIENTIFIC  EVENTS 

ENGLISH  VITAL  STATISTICS 

The  aimual  report  of  the  registrar-general 
on  births,  deaths  and  marriages  in  England 
and  Wales  for  1915,  as  summarized  in  the 
London  Times,  is  remarkable  for  the  number 
of  previous  "records'*  which  are  broken. 
Thus  the  marriage  rate  was  the  highest  on 
record;  the  birth  rate  the  lowest  on  record; 
the  death  rate  from  typhoid  fever  was  the 
lowest  on  record;  that  from  influenza  the  high- 
est since  1900;  and  that  from  measles  the 
highest  since  1896.  Again,  the  age  rates  of 
bachelors  marrying  spinsters  and  spinsters 
marrying  bachelors  were  both  the  highest  on 
record.  Finally,  the  increase  of  boy  babies 
over  girl  babies  from  July,  1916,  to  June,  1916, 
was  the  highest  on  record  for  60  years.  The 
estimated  infant  mortality  rate  for  1916  is 
the  lowest  on  record. 

The  marriage  rate  was  19.6  per  1,000,  being 
3.6  above  the  rate  in  1914.  The  provisional 
figures  for  1916,  however,  indicate  that  what 
has  been  described  as  the  "boom*'  in  marri- 
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ages  is  passing;  they  suggest  a  return  to  the 
average  experience  in  1905-14.  The  birth-rate 
was  22  per  1,000.  This  is  8.6  below  the  average 
for  the  preceding  ten  years  and  1.8  below  the 
rate  in  1914.  The  rate  in  England  and  Wales, 
however,  compared  "  very  favorably  ^  with  the 
experience  of  other  belligerent  countries.  The 
provisional  rate  for  1916  is  lower  still — ^21.6 
per  1,000. 

The  infant  mortality  during  the  year  was 
110  per  1,000  births.  This  is  five  per  1,000 
above  the  rate  in  1914,  but  is  below  the  average 
of  the  years  1905-14.  The  provisional  infant 
mortality  rate  for  1916  shows  a  fall  to  91  per 
1,000,  the  lowest  on  record.  The  civilian 
death-rate  was  15.7  per  1,000,  which  is  1.2 
per  1,000  above  the  average  for  the  previous 
10  years.  Various  factors,  however,  affect  this 
figure,  including  the  withdrawal  of  young  men 
from  civilian  life.  Most  of  the  principal 
causes  of  death  show  increased  mortality,  but 
scarlet  fever,  typhoid  fever  and  diarrhoeal  dis- 
eases are  exceptions  to  this  rtde.  The  dis- 
ease, cerebro-spinal  fever,  "spotted  fever," 
showed  an  abnormally  high  death-rate.  There 
was  a  remarkable  decrease  in  male  suicides. 
The  position  with  regard  to  tuberculosis  re- 
mained serious.  There  was  a  marked  increase 
among  males  and  a  slight  increase  among 
females.  These  rates  refer  only  to  the  civil 
population  and  are  swollen  by  the  fact  that 
healthy  males  have  been  taken  away  from 
civil  life  in  great  numbers. 

There  were  360,885  marriages,  an  extraordi- 
nary number.  The  average  age  of  bachelors 
marrying  spinsters  was  27.83  and  of  spinsters 
marrying  bachelors  25.47,  these  being,  as 
stated  above,  the  highest  recorded  in  each  case. 
The  number  of  births  recorded  was  814,614,  of 
which  86,245  were  iUegitimate.  Males  num- 
bered 415,205,  females  399,409,  the  ratio  being 
1,040  to  1,000.  This  ratio  for  the  whole  year 
does  not  represent  the  true  situation  as  re- 
gards ^  war  babies.''  The  March  quarter,  for 
example,  which  was  unafiFected  by  the  war, 
showed  a  ratio  of  1,082  males  to  1,000  females. 
The  December  quarter,  on  the  other  hand, 
showed  a  ratio  of  1,044  males  to  1,000  females. 
JPoT  1916  the  ratios  are  known  to  be:  March 


quarter,  1,050  males  to  1,000  females;  June 
quarter,  1,051;  September,  1,045;  and  Decem- 
ber, 1,050. 

For  the  year  from  July  1,  1915,  to  June  80, 
1916,  that  is  for  the  first  complete  year  during 
which  the  births  registered  have  been  fully 
affected  by  war  conditions,  the  ratio  is  1,047 
males  to  1,000  females.  This  figure  is  con- 
siderably— so  far  as  males  are  concerned — 
above  any  recorded  during  the  preceding  50 
years  and  approximates  to  the  European  rate 
which  has  for  many  years  been  in  excess  of 
our  own.  A  rise  in  mortality  among  the  aged 
of  both  sexes  has  occurred.  It  is  a  feature 
which  has  appeared  in  the  statistics  of  other 
belligerent  coimtries  and  may  be  a  reflex  of 
the  unusual  stress  and  anxiety  of  the  times. 

THB   COMMITTEE   ON   COAL   PRODUCTION    OP 
THE  COUNCIL  OP  NATIONAL  DEPENSE 

The  Council  of  National  Defense  has  ap- 
pointed Mr.  Francis  S.  Peabody,  chairman  of 
and  with  authority  to  appoint  a  committee  on 
coal  production,  representative  of  the  coal- 
producing  districts  throughout  the  United 
States.  It  is  the  intention  that  the  members 
of  this  committee  shall  act  as  chairmen  of 
subcommittees  to  be  appointed  by  them  in 
their  respective  districts. 

The  committee  convened  in  Washington  on 
May  9,  at  which  time,  in  addition  to  the  mem- 
bers of  the  committee,  there  were  present  Sec- 
retary of  the  Interior  Franklin  K.  Lane,  Mr. 
W.  S.  Gifford,  director  of  the  Council  of  Na- 
tional Defense,  and  Mr.  Bernard  M.  Baruch, 
chairman  of  the  committee  on  raw  materials, 
minerals  and  metals,  of  the  advisory  board  of 
the  Council  of  National  Defense,  from  which 
an  outline  of  the  proposed  scope  of  the  com- 
mittee's work  was  received. 

In  approving  the  appointment  of  this  com- 
mittee and  laying  before  it  the  work  that  it 
was  exi)ected  to  do.  Secretary  Lane  referred 
to  the  cooperative  spirit  already  shown  by  the 
business  men  of  the  country  in  this  mobiliza- 
tion of  the  resources  of  the  United  States. 

It  would  Burpiise  the  nations  of  Europe  to  know 
how  intense  is  the  spirit  of  loyalty  on  the  part  of 
our  business  men  and  capitalists.  .  .  .  You  are  at 
the  very  root  and  foundation  of  the  great  industry 
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— the  war  industiy — ^that  preeents  itself  on  the 
other  side  of  the  water.  .  .  .  Now,  there  are  two 
wajs  of  dealing  with  a  problem  of  this  kind.  One 
way  is  by  the  hearty  cooperation  of  the  men  al- 
ready engaged  in  the  industry.  The  other  way  is 
by  compulsion.  My  experience  in  the  Interstate 
Commerce  Commission  led  me  to  believe  that  the 
larger  men  in  the  railroad  industry  had  quite  as 
much  vision  as  I  had,  and  if  I  could  show  them  the 
importance  of  an  occasion  they  would  try  to  meet 
it.  So,  instead  of  resorting  to  compulsion,  instead 
of  taJdng  over  mines  and  great  operating  plants  we 
are  endeavoring  to  put  you  men  at  your  best. 
This  war  is  a  challenge  to  us. 

The  chaimiaii  of  the  committee  writes: 

Notwithstanding  the  increased  production  of  coal 
from  practically  every  district,  the  increasing  re- 
quirements to  meet  the  needs  of  all  classes  of  in- 
dustry, as  well  as  for  the  comfort  and  welfare  of 
the  people  and  the  transportation  of  troops,  muni- 
tions, food  and  other  products,  together  with  the 
supplying  of  our  allies,  and  for  our  national  pro^ 
teetion — all  these  demands  are  liable  to  surpass  the 
capacity  of  our  mines  unless  the  full  cooperation 
of  the  mining,  transporting  and  distributing  agents 
of  this  country  is  secured.  This  emergency  re- 
quires not  only  the  development  of  the  highest  effi- 
ciency, especially  on  account  of  a  diminished  sup- 
ply of  labor  used  in  the  production  of  coal,  but 
also  in  more  comprehensive  methods  of  coopera- 
tion by  the  coal  producers  with  the  transporting 
and  distributing  agencies,  so  that  not  only  a  full 
production  will  be  secured,  but  also  that  this  pro- 
duction finds  its  way  over  our  railroads  into  those 
centers  where  the  most  urgent  need  exists.  If  the 
demand  for  this  'product  continues  to  increase  it 
may  be  necessary  that  active  steps  be  taken  to  so 
far  as  possible  confine  the  distribution  and  use  of 
it  to  those  activities  which  are  more  nearly  vital  to 
the  welfare  and  protection  of  the  nation.  That 
this  may  not  effect  an  unnecessary  hardship  upon 
the  domestic  welfare  of  our  people  it  is  necessary 
to  promote  the  closest  cooperation,  and  because 
of  the  duty  laid  upon  us  to  promote  this  welfare 
we  urge  \ipon  you  that  you  cooperate  with  this 
committee  in  its  efforts  to  promote  the  largest  pro- 
duction, the  most  equitable  distribution  and  the 
highest  use  to  produce  the  best  economic  results. 
No  doubt  an  emergency  exists,  but  it  is  the  belief 
of  this  committee  that  with  your  hearty  support 
and  the  assistance  of  the  public  in  conserving 
supply,  sufficient  fuel  can  be  had  to  meet  public 
necessity. 


POOD  EXHIBITS  AT  THE  AMERICAN  MUSEUM 
OP  NATURAL  HISTORY 

Many  foods,  hitherto  not  eaten  by  the  people 
of  the  United  States,  or  which  have  only  a 
limited  vogue,  are  shown  at  the  Food  Values 
and  Economies  Exhibition  oi>ened  on  May  23 
in  the  American  Museum  of  Natural  History. 

An  especially  interesting  feature  of  the  ex- 
hibition is  the  division  devoted  to  unutilized 
seashore  foods,  such  as  £let  of  shark,  gray 
fish,  mussels,  skate,  many  kinds  of  edible  sea- 
weeds and  periwinkles.  The  history  and  use- 
fulness of  the  king  of  American  cereals—com 
— is  graphically  demonstrated.  There  are 
numerous  products  of  corn  and  also  commeal 
dishes  and  preparations. 

The  values  by  calories  of  portions  in  the 
popular  restaurants  are  visualized  and  there 
are  specimen  meals  suitable  for  serving  in 
the  home.  How  the  population  fares  in  lands 
beyond  the  sea  will  be  shown  by  samples  of 
war  bread  and  of  the  rations  prescribed  by 
European  food  dictators.  The  housewife  may 
also  obtain  from  this  exhibition  many  prac- 
tical suggestions  as  to  how  to  stop  the  leaks 
and  to  promote  table  economy.  Several  hotels 
of  the  city  are  to  exhibit  new  dishes  specially 
adapted  for  the  conditions  of  the  present  day 
and  from  them  many  helpful  hints  may  be 
obtained  by  the  general  public. 

The  exhibition  will  be  open  for  about  one 
month.  It  was  introduced  by  a  special  meet- 
ing devoted  to  conservation  for  war,  held  in 
the  auditorium  of  the  museum  on  Wednesday. 
According  to  the  program  the  president  of  the 
institution.  Dr.  Henry  Fairfield  Osbom,  pre- 
sided and  addresses  were  to  be  delivered  by 
Mr.  (George  W.  Perkins,  chairman  of  the 
Mayor's  Food  Commission;  Dr.  Orahaxn  Lusk, 
professor  of  physiology.  Medical  College  of 
Cornell  University;  Dr.  Hermann  'S.  Biggs, 
Kew  York  State  commissioner  of  health;  and 
Dr.  Walter  B.  James^  president,  New  York 
Academy  of  Medicine. 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  Charles  E.  Cross,  Thayer  professor  of 
physics  at  the  Massachusetts  Institute  of  Tech- 
nology, will  become  professor  emeritus  at  the 
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end  of  the  present  year.    Dr.  Cross  has  been 
professor  of  physics  at  the  institute  since  1875. 

At  a  testimonial  dinner  giveD.  by  the  Phila- 
delphia Coxmty  Medical  Society  to  Dr.  James 
Tyson  on  his  retirement  after  fifty-four  years 
of  practise  on  May  11,  Dr.  Hobart  A.  Hare  was 
toastmaster  and  addresses  were  made  by  the 
following  speakers:  Dr.  Henry  D.  Jump,  presi- 
dent of  the  Philadelphia  Oounty  Medical  So- 
ciety; Dr.  Abraham  Jacobi;  Dr.  William  H. 
Welch;  Dr.  James  W.  Holland,  and  Dr.  Ed- 
ward Martin. 

Dr.  T.  Brailsford  Bobertson,  professor  of 
biochemistry  and  pharmacology  in  the  IJni- 
versiiy  of  California,  has  donated  to  the 
regents  of  the  Univeraity  of  California  his  pat- 
ents for  the  growth-controlling  substance  tethe- 
lin  which  he  has  succeeded  in  isolating  from 
the  anterior  lobe  of  the  pituitary  body  and 
which  has  been  employed  to  accelerate  repair 
in  slowly  healing  wounds.  The  proceeds  which 
may  accrue  from  the  sale  or  lease  of  these  pat- 
ents are  to  constitute  a  fimd  which  will  be  en- 
titled '^  The  University  of  California  Founda- 
tion for  International  Medical  Kesearch''  and 
which  will  be  expended  in  the  furtherance  of 
medical  research,  preferably  in  the  physiology, 
chemistry  and  pathology  of  growth. 

The  Soci^  de  G^graphie  has  awarded  its 
highest  prize,  the  Conrad  Malte-Brun  Gold 
Medal  to  Dr.  John  H.  Finley,  president  of  the 
University  of  the  State  of  New  York,  in  recog- 
nition of  ''the  exceptional  interest  and  high 
merit  of  his  volume, '  The  French  in  the  Heart 
of  America.'  '^  The  Commission  de  Geographic 
of  Quebec,  with  the  approval  of  the  Minister 
of  Lands  and  Forests,  has  named  a  new  town- 
ship in  Gasp^  P.  Q.,  in  honor  of  Dr.  John  M. 
Clark^  state  geologist  of  New  York  in  recog- 
nition of  his  scientific  writings  on  Ghasp6  and 
especially  of  his  book  ''  The  Heart  of  Gasp6." 

Professor  Wm.  Bullock  Clare,  of  the 
Johns  Hopkins  University,  has  been  appointed 
by  the  governor  of  Maryland  a  member  of  the 
State  Defense  CounciL 

The  executive  committee  of  the  Entomolog- 
ical Society  of  America  has  commemorated 
the  appearance  of  the  fourth  and  final  volume 


of  the  Carnegie  mosquito  monograph  by  elect- 
ing Frederick  Knab  a  fellow  of  the  society. 

The  Institute  of  Chemistry,  London,  has 
presented  a  silver  bowl  to  Mr.  B.  B.  Pilcher, 
registrar  and  secretaiy,  in  appreciation  of  his 
twenty-five  years'  service. 

A  OOMMITTEB  On  research  to  cooperate  with 
the  National  Besearch  Council  has  been  ap- 
pointed at  Washington  University,  consisting 
of  members  of  the  corporation,  St.  Louis 
alimmi  and  faculty  as  follows:  B.  M.  Duggar 
(chairman),  J.  Erlanger,  E.  Flad,  W.  W. 
Homer,  A.  S.  Langsdorf,  E.  Mallinckrodt,  B. 
McCulloch,  L.  McMaster,  G.  T.  Moore,  E.  L. 
Opie,  L.  Pyle,  P.  A.  Shaffer  and  J.  L.  Van 
Omum. 

A  RESEARCH  Committee  has  been  appointed  at 
Iowa  State  College  at  the  suggestion  of  the 
National  Besearch  Council.  The  committee 
is  representative  of  the  various  interests  of  the 
college  and  is  made  up  as  follows :  P.  E.  Brown, 
professor  of  soil  bacteriology,  chairman,  J.  M. 
Eward,  associate  professor  of  animal  hus- 
bandry, L.  H.  Pammel,  professor  of  botany,  L. 
B.  Spinney,  professor  of  physics,  Helen 
Monsch,  associate  professor  of  domestic  sci- 
ence, Chas.  Murray,  associate  professor  of 
veterinary  pathology  and  bacteriology. 

A  FIRM  of  geologists  has  been  organized  in 
Tulsa,  Oklahoma,  for  consulting  work,  con- 
sisting of  Messrs.  J.  B.  Newby,  B.  E.  Garrett^ 
J.  B.  Crabtree  and  A.  P.  Wright. 

Charles  Fuller  Baker,  professor  of  agron- 
omy in  the  college  of  agriculture  of  the  Uni- 
versity of  the  Philippines,  has  been  given  a 
year's  leave  of  absence,  to  accept  under  tempo- 
rary appointment,  the  post  of  assistant  director 
of  the  Botanical  Gardens  at  Singapore,  in 
charge  of  experimental  work  in  tropical  agron- 
omy. 

B.  B.  Leaoh,  of  the  Bureau  of  Entomology, 
who  has  been  in  Washington  preparing  manu- 
script and  notes  on  the  results  of  his  investiga- 
tions of  the  woolly  apple  aphis,  has  returned  to 
his  permanent  headquarters  at  Winchester, 
Ya.,  to  resume  his  field  duties  in  connection 
with  apple  insect  investigations. 
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Fraxe  R.  Cole,  scientific  assistant  in  the 
Bureau  of  Entomology,  formerly  located  at 
Washington,  D.  0.,  has  been  detailed  to  Hood 
Biver,  Ore.,  to  investigate  insects  injurious  to 
strawberries  and  other  truck  crops  in  cooi>era- 
tion  with  the  Oregon  Agricultural  Experiment 
Station  at  Corvallis. 

Dr.  L.  H.  Pennington,  of  the  college  of  for- 
estry of  Syracuse  University,  has  been  put  in 
charge  of  the  white-pine  blister  rust  survey 
for  the  State  of  Michigan,  as  the  representa- 
tive of  the  Bureau  of  Plant  Industry.  His 
headquarters,  when  not  in  the  field,  are  at  the 
department  of  botany,  Michigan  Agricultural 
College,  East  Lansing,  Mich. 

Thomas  Claohar  Brown  has  resigned  his 
position  as  associate  professor  of  geology  at 
Bryn  Mawr  College  and  has  taken  up  work  in 
agriculture.  He  may  be  addressed  at  Laurel 
Bank  Farm,  Fitchburg,  Mass. 

Professor  Edward  Orton,  Jr.,  for  many 
years  dean  of  the  college  of  engineering  of 
Ohio  State  University,  and  at  present  re- 
search professor  in  ceramic  engineering,  has 
obtained  indefinite  leave  of  absence  frpm  the 
university.  He  has  been  commissioned  as  a 
major  in  the  Quartermasters  Corps,  Officers 
Beserve  Corps,  United  States  Army,  and  has 
been  ordered  to  report  for  duty  to  Fort  Sam 
Houston,  Texas. 

Dr.  Bertram  G.  Smith,  associate  professor 
of  zoology  at  the  Michigan  State  Normal  Col- 
lege, Ypsilanti,  has  obtained  leave  of  absence 
to  enlist  in  the  Beserve  Officers'  Training 
Corps,  and  is  now  stationed  at  Fort  Sheridan, 
HI.  Mr.  A.  G.  Papworth,  of  the  University  of 
Michigan,  is  taking  charge  of  Dr.  Smith's 
work  at  the  Normal  College. 

At  its  last  meeting  on  May  9,  1917,  the 
Bumford  Committee  of  the  American  Acad- 
emy of  Arts  and  Sciences  made  the  following 
appropriations : 

To  Professor  Frederic  Palmer,  Jr.,  in  aid  of  hia 
research  on  light  of  very  short  wave-lengths  (in 
addition  to  former  appropriations),  $100. 

To  Mr.  David  L.  Webster  for  the  salary  of  an 
assistant  in  connection  with  his  research  on  the 
intensity  of  lines  in  X-ray  spectra,  $100. 


To  Professor  B.  J.  Spenee  in  aid  of  his  research 
upon  a  new  C?olor  Identity  Pyrometer,  $75. 

To  Professor  B.  J.  Spenee  in  aid  of  his  research 
upon  a  new  and  more  sensitive  form  of  radiometer, 
$150. 

To  Professor  B.  C.  Gibbs  in  aid  of  his  investiga- 
tions on  the  absorption  of  organic  and  other  solu- 
tions for  ultra-violet,  visible  and  infra-red  rays, 
$500. 

To  Professor  W.  M.  Baldwin  in  aid  of  his  re- 
search on  the  character  of  chemical  substances 
necessary  to  sensitize  animal  tissues  to  the  influ- 
ence of  X-rays,  $125. 

The  North  Carolina  Academy  of  Science  at 
its  recent  meeting  elected  as  officers  for  the  en- 
suing year: 

President,  Professor  W.  A.  "Withers,  Agricultural 
and  Engineering  CJoUege,  West  Baleigh. 

Vice-president,  Dr.  J.  H.  Pratt,  State  Geologist, 
Chapel  HilL 

Secretary-Treasurer  (tenth  year),  Professor  E. 
W.  Gudger,  State  Normal  CoUege,  Greensboro. 

Additional  Members  of  the  Executive  Committee, 
Mr.  Bert  Cunningham,  High  School,  Durham;  Mr. 
H.  B.  Totten,  University  of  North  Carolina,  Chapel 
Hill;  Professor  H.  C.  BeardsleOi  Asheville  School, 
Asheville. 

Db.  Julius  Stibglitz,  chairman  of  the  de- 
partment of  chemistry  of  the  University  of 
Chicago,  lectured  before  the  Nebraska  Sec- 
tion of  the  American  Chemical  Society  on 
the  morning  of  April  28  and  before  the 
Nebraska  Chapter  of  Sigma  Xi  on  same  even- 
ing. The  subject  of  his  morning  lecture  was 
"  The  Electron  Theory  of  Positive  and  Nega- 
tive Valences"  and  of  the  evening  lecture 
'^  Combustion  or  the  Electrical  Theory  of 
Oxidation." 

Dr.  J.  MoKeen  Cattell  gave  an  address  on 
May  19  before  the  Twentieth  Century  Club  at 
Boston  on  "  Free  speech  in  the  university." 

The  annual  public  botanical  address,  und^ 
the  auspices  of  the  Botanical  Seminar  of 
Michigan  Agricultural  College,  was  delivered 
on  May  15,  by  Br.  L.  H.  Pennington,  of  Syra- 
cuse University,  his  topic  being  "White-pine 
blister  rust." 

Bt  the  death  of  Samuel  Alexander  at  his 
home  in  Detroit  on  May  15  is  lost  one  of  the 
old  time  amateur  botanists,  that  is»  a  man 
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who  worked  in  botany  because  of  bis  ardent 
love  of  plants.  Mr.  Alexander  was  nearly 
eighty  years  old  at  the  time  of  his  death,  but 
still  kept  up  his  studies  in  spite  of  illness 
that  limited  his  active  collecting  for  the  past 
three  years.  For  the  last  ten  years  his  chief 
studies  were  on  the  perennial  sunflowers,  of 
which  he  found  great  numbers  of  forms  and 
of  which  he  hoped  to  be  able  to  publish  a 
monograph.  He  was  at  one  time  city  forester 
for  Detroit  and  furthered  the  planting  and 
care  of  trees  in  that  city  at  a  time  when  there 
were  but  few  voices  advocating  such  things. 
He  entered  the  Michigan  Agricultural  College 
in  the  early  spring  of  1861  but  left  in  a  few 
days  as  the  first  volunteer  from  that  institu- 
tion for  the  war. 

We  learn  from  Nature  that  Major  A.  0.  B. 
(Jeddes,  who  had  begrun  work  in  natural  sci- 
ence has  been  killed  in  the  war  at  the  age  of 
twenty-five  years.  He  was  the  eldest  son  of 
Professor  Patrick  Geddes. 

The  death  is  announced  of  S.  Tolver  Pres- 
ton, known  for  his  writings  on  cosmical 
physics. 

M.  Henri  Bazik,  distinguished  for  his  work 
on  hydraulics,  has  died  at  the  age  of  eighty- 
eight  years. 

The  sixteenth  biennial  Dutch  Congress  of 
Natural  and  Medical  Sciences  was  held  at 
The  Hague  on  April  12  and  following  days. 
We  learn  from  Nature  that  in  connection 
with  this,  the  geography  section  had  organized 
an  interesting  historical  exhibition,  mainly  of 
the  work  of  Mercator  and  the  Dutch  carto- 
graphers of  the  seventeenth  century.  The 
chief  general  lecture  was  delivered  by  Pro- 
fessor H.  A.  Lorentz,  of  Leyden,  on  "Ein- 
stein's Gravitational  Theory  and  Fundamental 
Ideas  in  Physics."  From  a  discussion,  in  one 
of  the  sections,  on  chemical  industry  in  Hol- 
land, it  appears  that  the  manufacture  of  ani- 
line and  other  intermediate  materials  for  the 
dye  industry  was  started  in  1916. 

The  next  meeting  of  the  American  Associa- 
tion of  Pathologists  and  Bacteriologists  will 
be  held  at  Minneapolis  on  March  29  and  30, 
1918. 


The  twelfth  annual  meeting  of  the  Amer- 
ican Association  of  Museums  was  held  in  New 
York  City  from  May  21  to  23,  inclusive.  The 
association  consists  of  directors  and  curators 
of  leading  American  institutions.  The  ses- 
sions on  Monday  and  Wednesday  were  at  the 
American  Museum  of  Natural  History.  Those 
on  Tuesday  were  at  the  Metropolitan  Museum 
of  Art  and  on  Tuesday  evening  there  was  an 
inspection  of  the  New  York  Aquarium  and 
an  informal  smoker.  On  Thursday  the  dele- 
gates visited  the  Central  Museum  of  the 
Brooklyn  Institute  of  Arts  and  Sciences  and 
the  Children's  Museum  of  the  Brooklyn  Insti- 
tute. On  Friday  they  inspected  the  New  York 
Botanical  Gardens.  Trips  were  also  arranged 
to  the  Public  Museum  of  the  Staten  Island 
Association  of  Arts  and  Sciences  and  to  the 
Newark  Museum.  An  especially  interesting 
phase  of  the  sessions  was  the  report  of  the 
committee  on  training  for  museum  workers, 
which  was  devoted  to  finding  ways  and  means 
of  increasing  the  practical  usefulness  of  mu- 
seums. 

The  Electrical  World  states  that  as  a  result 
of  the  present  war  conditions  the  Manitoba 
branch  of  the  American  Society  of  Civil  Engi- 
neers has  organized  a  scientific  and  industrial 
research  committee  to  organize  and  develop 
the  natural  resources  in  industry  and  sci- 
ence. At  present  this  committee  is  listing 
all  available  research  laboratories  in  its  juris- 
diction, also  all  men  engaged  in  scientific  and 
engineering  pursuits  and  the  qualifications  of 
each  man  in  his  particular  line  of  research  or 
engineering.  After  organization  is  completed 
a  study  will  be  made  of  the  requirements  of 
the  Province  of  Manitoba  as  regards  manu- 
factured articles,  and  more  esi)ecially  imports, 
with  a  view  to  supply  all  local  demand  for 
such  material  and,  if  ix>ssible,  to  provide  for 
export,  if  it  can  be  economically  accomplished. 

The  trustees  of  Purdue  University  have  ap- 
proved the  organization  of  an  engineering 
exx)eriment  station.  This  station  will  be  em- 
ployed for  the  sui)er7ision  of  engineering  re- 
search. Arrangements  have  also  been  made 
for  the  extension  and  equipment  of  a  high- 


500 


SCIENCE 


[N.  8.  Vol.  XLV.  No.  U(» 


voltage  laboratory,  in  which  pressuree  as  high     be  the  first  woman  on  the  staff  of  a  German 
as  500  kv.  can  be  obtained.  university. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Steps  have  been  taken  to  insure  the  erection 
of  a  new  building  for  the  Indiana  University 
School  of  Medicine  on  a  site  near  the  Bobert 
W.  Long  Hospital,  Indianapolis. 

Professor  Egbert  M.  Yerebs,  of  Harvard 
University^  has  been  appointed  head  of  the  de- 
partment of  psychology  at  the  University  of 
Minnesota. 

At  the  Johns  Hopkins  University,  Professor 
Edward  W.  Berry,  associate  professor  of  pale- 
ontology, has  been  advanced  to  be  professor  of 
paleontology,  and  Associate  J.  T.  Singewald, 
Jr.,  to  be  associate  professor  of  economic  geol- 
ogy. 

At  the  Massachusetts  Institute  of  Technol- 
ogy, Dr.  Oharles  L.  Norton  has  been  appointed 
professor  of  industrial  physios.  Promotions 
from  instructor  to  assistant  professor  have 
been  made  as  follows:  Mathematics,  Joseph 
Lipka  and  Frank  B.  BUtchcock;  physics,  Her- 
bert P.  Hohiagd;  drawing,  Arthur  L.  Good- 
rich. 

Dr.  H.  H.  Newman,  dean  of  the  college  of 
science  of  the  University  of  Chicago  (medical 
and  premedical  students),  has  been  promoted 
from  an  associate  professorship  in  zoology  to 
a  professorship  in  that  department 

In  the  botanical  department  of  the  Michi- 
gan Agricultural  College  Dr.  O.  H.  Coons  has 
been  promoted  to  associate  professor,  and  Dr. 
E.  F.  Woodcock  to  assistant  professor.  Begin- 
ning with  July  1,  Mr.  Ezra  Levin,  at  present 
instructor  in  botany  at  the  £[alamazoo  BQgh 
School,  takes  up  his  work  as  extension  agent 
in  plant  diseases,  for  half  his  time,  and  assist- 
ant patholog^ist  in  the  Experiment  Station  for 
the  other  half. 

Dr.  Pierre  Marie  has  been  appointed  to  the 
chair  of  clinical  neurology  in  the  University 
of  Paris  in  succession  to  the  late  Professor 
Dejerine. 

Fraulein  a.  M.  Curtius  has  been  appointed 
lecturer  in  French  at  Leipzig.    She  is  said  to 


DISCUSSION  AND  CORRESPONDENCE 

8urpacb  tension,  capillarity  and 
pbtrolbum  pools 

While  surface  tension  and  capillarity^  are 
being  discussed,  the  writer  would  like  to  raise 
the  question  of  whether  or  not  the  material 
composing  the  tube  makes  any  difference  in 
the  height  to  which  the  liquid  rises. 

It  is  surprising  that  it  is  not  possible  to 
settle  this  apparently  elementary  question  at 
once  by  reference  to  any  one  of  a  score  of 
good  treatises  on  physics;  physics  is  an  old 
science,  the  subject  of  intermolecular  attrac- 
tion is  fundamental,  capillarity  is  discussed 
at  length  and  the  deductions  carry  conyiction 
bom  of  impressive  formulie.  As  a  matter  of 
fact,  statements  bearing  on  the  point  in  ques- 
tion seem  inharmonious  and  many  of  them 
lack  clearness.  One  of  the  most  convincing 
that  the  writer  has  seen  is  that  of  Bigelow  and 
Hunter,*  who  say:  ''We  have  demonstrated 
that  capillary  ascension  of  water  (and  benzene) 
is  different  in  tubes  of  different  substances,'' 
and  they  base  the  assertion  on  experimental 
evidence. 

This  declaration  accords  with  the  writer's' 
oonoepts  concerning  capillarity.  Since  he  ia 
not  a  physicist,  these  concepts  should  oome 
from  the  conclusion  of  physicists  concerning 
the  point  or  at  least  from  well-known  and  un- 
questioned principles  of  physics,  but  as  a 
matter  of  fact  they  are  based  partly  upon  such 
conclusions  and  principles,  partly  upon  sev- 
eral years  of  cogitation,  and  partly  uix)n  the 

1  Patrick,  W.  A.,  Ostwald's  ''Handbook  of  Col- 
loidal Chemistry,"  SoiSNCi,  N.  8.,  VoL  ZLV.,  No. 
1,143,  pp.  760-751,  November  24,  1916.  ]Cm* 
ball,  Arthur  L.,  "Negative  Surface  Tension,'' 
SODENCB,  N.  S.,  VoL  XLV.,  No.  1,162,  p.  75,  Jan. 
26,1917.  Becker,  Geo.  F.,  "Propulsion  by  Surf aee 
Tension,"  Sooncs,  N.  S.,  Vol.  XLV.,  No.  1453, 
p.  115,  Feb.  2,  1917. 

«  Bigelow,  8.  L.,  and  Hunter,  P.  W., ' '  The  Puno^ 
tion  of  the  Walls  in  Capillary  Phenomena,"  Jow. 
Phy$.  Chem.,  VoL  15,  p.  380,  1911. 

<  8haw,  £.  W.,  "The  BOle  and  Pate  of  Connate 
Water  in  Oil  and  Gas  8ands"  (discussion) ,  ^m. 
In8t,  Min.  Eng,  Trans.,  Vol.  51,  p.  601, 1916. 
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results  of  some  experiments  which  may  seem 
more  significant  to  the  writer  than  they  would 
to  a  physicist.  Up  to  the  time  Bigelow  and 
Hunter's  paper  was  published,  at  least,  the 
literature  di&  not  seem  to  cover  the  point  at 
all  satisfactorily,  yet  many  statements  and 
implications  seem  to  be  dear.  Ramsay  and 
Shield's  classic  determinations  of  surface  ten- 
sion based  upon  capillary  rise  may  be  cited 
as  an  example.  If  capillary  rise  is  affected 
by  the  nature  of  the  tube,  their  results  would 
apparently  be  invalidated. 

Do  not  three  substances  ordinarily  play 
parts  in  capillarity,  and  does  not  the  result 
depend  on  the  identity  of  each  of  the  sub- 
stances? If  water,  air  and  glass  are  the  sub- 
stances, the  water  heaps  up  against  the  glass, 
and  if  the  tube  is  of  hair-like  diameter  there 
is  a  rise  of  water.  Is  not  this  due  to  the  fact 
that  where  water,  air  and  glass  come  together 
molecules  of  water  are  drawn  toward  the  glass 
much  more  than  toward  molecules  of  air  or 
other  molecules  of  water? 

The  mechanics  of  this  process  seem  simple^ 
whereas  it  is  di£5icult  to  conceive  how  the 
raising  of  the  liquid  can  be  a  product  of  its 
surface  tension  alone,^  even  though  the  walls 
of  the  tube  above  the  liqtdd  have  a  contractile 
coating  of  adsorbed  liquid  or  a  membranous 
extension  of  the  liquid  in  the  tube. 

The  writer  is  particularly  interested  in  the 
part  that  capillarity  or  differences  in  inter- 
molecular  attractions  may  play  in  oil  and  gas 
accumulation.  In  the  vicinity  of  oil  and  gas 
pools  which  occupy  the  pores  of  rocks  in  the 
earth,  water  with  various  quantities  of  salt  in 
solution,  oil  of  one  or  more  kinds,  natural  gas 
and  perhaps  air  are  in  contact  with  each  other 
and  with  various  minerals.  Oil  and  gas  are 
found  in  relatively  large-pored  rocks,  in  pools 
which  show  some  similarly  in  shape  and  the 
pressure  upon  them  is  usually  several  hundred 
pounds  to  the  square  inch.  The  pressure  on 
some  pools  is  greater  than  that  which  would 
be  exerted  by  a  col\mm  of  water  extending  to 
the  surface.    May  not  these  features  be  ex- 

^Waahbume,  0.  W.,  ''The  Capillary  Concentra- 
tion of  Gas  and  Oil,''  Am,  Inst,  Min,  Bng,  Trans,, 
Vol.  50,  p.  830,  1915. 


plained  in  considerable  part  by  differences  in 
intermolecular  attractions? 

E.  W.  Shaw» 

SYNCHRONOUS  RHYTHMIC  MOVEMENTS  OP 
FALL   WEB-WORM    LARVA 

Becbkt  discussion  in  Science  of  synchro- 
nous  actions  of  certain  animals,  notably,  flash- 
ing of  fireflies,  brings  to  mind  a  habit  of  the 
larvsB  of  the  fall  web-worm  (Hyphantria 
cunea),  which  seems  to  be  of  the  same  nature. 
Whether  it  has  been  noted  in  the  literature 
or  not  I  am  unable  to  say;  probably  it  has,  as 
it  is  of  conunon  occurrence.  In  any  event  a 
short  account  of  the  habit  may  not  be  out  of 
place  in  this  connection. 

Fall  web-worm  larvsB,  scattered  over  the 
outside  of  the  web,  may  be  seen,  at  inter- 
vals of  from  three  to  five  minutes,  to  start  a 
sharp  rhythmic  swaying  from  side  to  side, 
accomplished  by  raising  the  anterior  half  of 
the  body  to  a  semi-erect  position,  then  moving 
it  quickly,  first  to  one  side  then  to  the  other, 
through  an  angle  of  about  ninety  degrees. 
The  movement  is  started  by  a  few  of  the 
larvsB,  but  in  a  few  seconds  all  the  individ-. 
uals  in  the  colony  will  be  moving  in  the  same 
manner  and  in  perfect  unison.  I  do  not  have 
my  notes  at  hand  but,  as  I  remember  it,  the 
movements  were  at  the  rate  of  about  forty  per 
minute  and  continued  each  time  for  from 
forty-five  seconds  to  more  than  a  minute.  Even 
more  suddenly  than  th^  start,  the  movements 
ceasa 

What  the  cause  is  for  this  strange  habit  is 
a  puzzle.  It  seems  to  have  nothing  to  do 
with  spinning  the  web.  Artificial  stimuli 
failed  to  start  them  before  the  end  of  the  rest- 
ing interval  although  various  means  were 
tried.  These  included  sounds,  both  musical 
and  otherwise,  made  with  various  instruments, 
smoke  and  strong  chemical  odors,  jarring  and 
several  other  devices  which  suggested  them- 
selves at  the  time.  Equally  futile  were  at- 
tempts to  stop  the  movements. 

There  seemed  to  be  no  leader,  the  swaying 

starting  one  time  in  one  part  of  the  colony 

or  even  in  several  parts  at  once^  and  again  in 

ft  Published  by  permiBsion  of  the  director,  U.  B. 
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some  other  part.  Inyariably,  however,  all 
would  join  in. 

This  habit  was  first  obsenred  by  me  sev- 
eral years  ago,  just  how  long  I  do  not  remem- 
ber. It  is  associated  with  my  earliest  recol- 
lections of  the  insect.  I  have  made  more  or 
less  careful  observation  of  it  and  taken  notes 
several  times,  the  first  time  in  1912.  I  do  not 
think  that  I  ever  saw  a  colony  that  did  not 
have  the  habit  and  I  have  had  them  in  the 
laboratory  every  summer  for  several  years. 
Observations  of  the  habit  may  be  made  on 
colonies  confined  in  the  breeding  cage  or  on 
those  in  the  natural  conditions.  There  seems 
to  be  no  difference. 

There  is  no  doubt  in  my  mind  that  this  habit 
is  an  excellent  example  of  synchronous 
rhythmic  motion,  not  occasional  or  accidental, 
but  habitual-  with  the  species.  It  may  be  well 
added  to  Mr.  Craig's  single,  more  or  less  doubt- 
ful, example,  that  of  the  chirping  of  crickets. 

L.  M.  Peairs 
Entomological  Labo&atqby, 

Wkst  VntoiNiA  Univxbsitt 

THE  POPULAR  NAMES  OP  NORTH  AMERICAN 

PLANTS 

An  article  under  this  title  in  Science  for 
February  2,  by  J.  Adams,  opens  a  question 
which  has  interested  the  present  writer  partly 
for  the  same  reasons  as  there  given,  and  he 
has  passed  through  various  stages  of  mental 
attitude  toward  it. 

A  notable  fact  is  that  common  names  when 
once  established  are  apparently  more  stable 
than  the  scientific  names.  The  names  of 
birds  furnish  a  good  example  of  this,  very  few 
common  names  having  been  changed  in  the 
last  fifteen  years  while  a  fourth  or  more  of  the 
scientific  names  have  been  changed,  and  some 
of  them  two  or  three  times.  However,  the 
number  of  sx)ecies  of  seed  plants  is  about  ten 
times  as  great  as  that  of  birds. 

This  very  stability  indicates  difficulty  in 
establishing  common  names  where  none  exist. 
Names  are  a  result  of  necessary  ''handles," 
and  the  greater  part  of  those  species  which 
have  not  received  them  are  not  regarded  fre- 
quently enough  to  establish  names.  The  essen- 
tial qualities  of  a  name  would  seem  to  be  sig- 


nificance and  simplicity.  The  use  of  qualii^- 
ing  adjectives  should  be  avoided  as  far  as 
possible.  The  writer  is  not  certain  that  a 
species  must  bear  the  same  name  in  different 
r^ions,  or  that  different  species  may  not  have 
the  same  one  inasmuch  as  a  name  which  is 
appropriate  in  one  place  may  not  be  in  an- 
other, and  similar  species  often  occupy  similar 
places  in  different  regions.  The  writer  places 
much  value  on  local  lists,  keys,  etc.,  including 
a  single  state  or  natural  area.  This  restricts 
the  number  of  species  involved  and  simplifies 
identification. 

The  surest  way  to  acquaint  the  general  pub- 
lic with  the  names  of  plants  is  through  illus- 
trations. Is  it  not  possible  to  have  a  coopera- 
tive system  by  which  different  states  would  be 
responsible  for  certain  portions  and  thus  dis* 
tribute  the  cost  of  production  as  widely  as 
possible?  This  would  eliminate  the  duplica- 
tion now  current  from  the  publication  of  sim- 
ilar material  in  different  places  and  i>ermit 
the  use  of  first-class  illustrations  of  uniform 
quality,  as  well  as  help  to  unify  the  names. 

O.  A.  Stevens 

AORICUimJRAL  CkXLLXOX,  N.  D. 

PAUNAL  CONDITIONS  IN  SOUTH  GEORGIA 

ISLANDS 

During  a  recent  visit  to  the  islands  of  South 
Georgia  (latitude  54**  south)  a  very  curious 
faunal  condition  was  noted,  and  as  this  is, 
perhaps,  of  biological  interest,  it  may  be  well 
to  state  briefly  the  facts  of  the  case. 

South  (Georgia  lies  in  the  sub-Antarctic 
region  a  few  hundred  miles  to  the  east  of 
Cape  Horn.  The  season  is  open  for  about 
three  months,  but  quite  rigorous  the  remainder 
of  the  year.  The  principal  vegetation  is  tus- 
sock grass,  and  this  at  one  time  supported 
many  rabbits  and  perhaps  a  few  other  species 
of  mammals.  A  few  decades  ago,  the  whaling 
industry  was  started  with  South  Georgia  as  a 
base  of  operations.  To-day  there  are  nine 
whaling  stations  on  the  large  island,  and  in 
a  good  season  of  three  or  four  months,  several 
thousand  whales  are  handled.  The  carcasses 
are  allowed  to  drift  aloujg  the  beach,  as  soon  as 
the  outer  coating  of  blubber  has  been  removed. 
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As  a  result  of  this,  there  are  several  miles  of 
these  huge  decaying  masses  around  the  vari- 
ous stations. 

Until  about  thirty  years  ago,  there  were  no 
rats  on  the  islands.  At  that  time  a  sealing 
vessel  allowed  a  few  rats  to  go  ashore,  and  the 
result  to-day  is  appalling  in  its  enormity. 

The  conditions  have  been  ideal  for  these 
rats — ^with  their  nests  in  the  tangled  bunches 
of  tussock  and  peat,  and  with  a  constant 
supply  of  meat  in  all  stages  of  decomposition 
and  cold  storage  close  at  hand! 

There  are  literally  millions  of  these  rodents 
working  away  at  the  carcasses  and  swarming 
along  the  well-traveled  trail  which  they  have 
made  on  the  mountain  slopes.  Even  when  the 
winter  snows  cover  the  place,  operations  in 
this  rat  haven  are  not  stopi)ed. 

It  was  stated  at  one  of  the  whaling  stations 
that  the  rats  have  devastated  the  few  small 
animals  living  on  the  island,  and,  indeed,  are 
a  menace  to  the  health  and  safety  of  the  place. 

It  would  be  interesting  to  know  what  char- 
acteristics the  rat  would  develop  after  a  few 
years  of  such  a  specialized  habitat. 

I.  A.  Luke 


SCIENTIFIC  BOOKS 

Les  Sciences  Biologiques  Appliquees  a  VAgri- 
culture  et  la  Lutte  Contre  les  Ennemia  des 
Plantes   aux   Eiats-Unis.     By   Dr.   Paul 
Marghal.     Extrait  des  Annales  des  Epi- 
phyties  Tome  Troisieme.     Paris,  Librairie 
Lhomme.    1916.    Pp.  30-390. 
It  does  not  seem  like  four  years  since  Dr. 
Marchal   visited   this   country   and   traveled 
from  east  to  west  and  north  to  south,  visiting 
the  field  laboratories  of  the  Bureau  of  Ento- 
mology and  educational  institutions,  yet  actu- 
ally that  trip  was  taken  in  the  summer  of 
1913.    His  book,  under  the  title  (translated) 
''Biological  Sciences  Applied  to  Agriculture 
and   the    Struggle   against  the   Enemies   of 
Plants  in  the  United  States,"  was  received  in 
this  country  in  November  last,  its  publication 
having  been  delayed  by  the  war,  and  it  is  even 
now  printed  only  in  a  very  small  edition.    It 
is  a  large  royal  octavo  volume  covering  nearly 
four  hundred  pages,  abundantly  illustrated. 


Marchal  has  a  remarkable  mind.  It  is  little 
less  than  marvelous  that  in  two  months  and  a 
half  he  should  have  grasped  the  whole  field 
in  so  perfect  a  way  as  to  be  able  to  write  a 
book  which  is  especially  illuminating  to  us 
who  are  in  the  middle  of  things  and  who  can 
not  get  the  perspective  which  he  reached  after 
he  returned  to  France  and  collected  and  classi- 
fied his  notes  and  impressions.  The  larger 
part  of  the  book  is  devoted  to  the  Bureau  of 
Entomology,  pages  62  to  198  being  given  to 
this  service.  The  rest  of  the  Department  of 
Agriculture  is  considered  in  the  following  80 
pages,  and  20  more  are  given  to  the  experi- 
ment stations,  the  state  entomologists,  the 
Horticultural  Commission  of  California,  and 
the  forestry  services  of  the  different  states. 
Then  follow  40  pages  on  universities  and  agri- 
cultural colleges,  especial  space  being  given 
to  Cornell  University  and  the  universities  of 
Dlinois,  California,  Stanford  and  Harvard. 
He  is  enthusiastic  over  the  Association  of 
Economic  Entomologists.  The  remaining  100 
pages  of  the  book  are  devoted  to  chapters  on 
insect  carriers  of  disease,  the  methods  em- 
ployed in  the  struggle  against  the  enemies  of 
crops  (this  chapter  being  divided  into  cul- 
tural methods,  biological  methods  and  tech- 
nical methods),  the  laws  concerning  the  pro- 
tection of  plants,  including  the  insecticide 
law,  and  a  conclusion.  In  this  conclusion, 
after  praising  in  an  unstinted  way  the  estab- 
lishments of  this  country  and  the  work  which 
has  been  done,  he  especially  points  out  that, 
far  from  narrowing  itself  in  applications  of 
science,  the  United  States  holds  a  place  of  the 
first  rank  in  creative  science.  He  thinks  that 
France  has  much  to  learn  from  America,  al- 
though it  would  be  a  mistake  in  his  country 
to  create  an  organization  imitating  in  all  re- 
spects the  Department  of  Agriculture  at 
Washington.  He  shows  that  the  economic  and 
cultural  conditions  are  quite  different  on  Uie 
two  continents  and  that  certain  questions 
which  have  prime  importance  here  have  only 
a  secondary  interest  in  France.  He  is  inclined 
to  think  that  the  United  States  Department 
of  Agriculture  is  rath^  over  organized,  and 
thinks  that  the  future  will  bring  about  a 
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simplification  of  its  constituent  elements. 
The  main  lesson  that  he  learned  by  his  jour- 
ney is  that  France  can  no  longer  remain  sta- 
tionary in  these  matters  and  that  it  should 
make  efforts  to  organize  biology  as  applied  to 
agriculture  upon  a  large  and  solid  basis^  and 
he  proceeds  with  practical  suggestions  in  this 
direction.  He  praises  the  Federal  Horticul- 
tural Board,  the  Federal  Insecticide  Board, 
and  the  Horticultural  Commission  of  Cali- 
fornia, and  thinks  that  all  of  these  should  be 
imitated  in  France.  He  especially  points  out 
the  necessity  for  the  introduction  into  France 
of  such  education  as  our  young  men  get  in 
applied  biology  in  the  agricultural  colleges 
and  universities  like  Cornell  and  Illinois. 
There  is,  he  points  out,  in  France  at  the  pres- 
ent time  no  way  of  getting  a  scientific  educa- 
tion in  biological  studies  as  applied  to  agri- 
culture. 

After  pointing  out  some  of  the  great  ex- 
amples of  monetary  saving  in  this  country  as 
the  result  of  work  in  applied  biology,  he  closes 
with  the  sentence,  ^  These  are  great  examples 
which  it  is  well  to  recall,  for  th^  establish 
with  the  most  complete  evidence  the  fact  that 
there  is  no  other  sure  way  than  that  of  scien- 
tific organization  of  work  to  get  ftdl  value 
from  the  national  soil  and  to  give  back  to 
agriculture  the  greatest  possible  part  of  the 
riches  which  are  lost  to  it  aimually  from 
pests." 

L.   0.  HOWABD 


CONCERNING  THE   HISTORY   OF 
FINGER-PRINTS 

Sm  WOiLiAM  J*.  Hbrsohel  published  re- 
cently a  brief  pamphlet  of  41  pages  under  the 
title  "  The  Origin  of  Finger-Printing ''  (Ox- 
ford University  Ptess,  1916).  This  is  mainly 
an  autobiographical  sketch,  giving  in  detail 
the  story  of  how  the  author  during  the  time  of 
his  useful  service  in  India  (1853-78)  con- 
ceived the  notion  of  finger-prints  and  elabo- 
rated this  system,  which  was  subsequently 
developed  and  placed  on  a  truly  scientific  basis 
by  Sir  Francis  Gkilton.  We  are  indebted  to 
Sir  W.  Herschel  for  his  interesting  document: 
it  is  always  valuable  when  one  who  has  played 


a  prominent  role  in  inaugurating  a  new  move- 
ment presents  us  with  a  record  of  what  he 
believes  was  his  share  in  bringing  about  this 
innovation  or  invention.  The  inventor,  how- 
ever, will  seldom  be  able  to  write  impartially 
the  history  of  his  own  invention;  no  one,  in 
fact,  whether  statesman,  artist^  poet  or  scholar,, 
while  recording  his  own  history,  has  the  fac- 
ulty (I  should  even  say,  the  right)  of  clearly 
determining  his  own  place  in  the  long  chain 
of  historical  development.  This  judgment 
must  be  left  to  the  historian  of  the  future. 
The  principal  purpose  by  which  Sir  W.  Her- 
schel was  guided  in  writing  his  account  is  to 
demonstrate  that  he  was  the  real  **  discoverer  " 
of  finger-prints  in  Bengal  in  1858,  entirely 
from  his  own  resources,  and  to  discredit  all 
other  claims  to  priority  in  this  matter,  espe- 
cially those  on  the  part  of  the  ChinescL  I 
regret  that  the  author  has  failed  to  take  notile 
of  the  "  History  of  the  Finger-Print  System  " 
published  by  me  in  the  Smithsonian  Beport 
for  1912  (pp.  631-652,  Washington,  1913). 
Not  only  are  Sir  W.  Herschel's  great  merits 
and  his  share  in  the  history  of  the  invention, 
if  invention  it  may  be  called,  duly  acknowl- 
edged and  objectively  expounded  there^  but 
he  would  also  have  found  there  all  the  avail- 
able evidence  in  favor  of  the  Clhinese,  Japa- 
nese and  Tibetans,  all  of  whom  applied  ages 
ago  with  full  consciousness  the  system  of 
finger-prints  for  the  purpose  of  identifying 
individuals.  The  few  modem  traces  of  evi- 
dence known  to  Sir  W.  Herschel  are  treated 
by  him  slightly,  and  he  wonders  that  ^  a  sys- 
tem so  practically  useful  as  this  could  have 
been  known  in  the  great  lands  of  the  East  for 
generations  past,  without  arresting  the  notice 
of  western  statesmen,  merchants,  travelers 
and  students."  The  Mohammedan  authors 
who  visited  China  did  not  fail  to  describe  this 
system.  Rashid-eddin,  the  famous  Persian 
historian,  who  wrote  in  1303,  reports  as 
follows : 

When  matters  have  passed  the  six  boards  of  the 
Chinese,  they  are  remitted  to  the  Gouneil  of  State, 
where  they  are  discussed,  and  the  deoiBion  is  iasaed 
after  being  verified  by  the  Vhat  angutiki  or  '^finger- 
signature"  of  all  who  have  a  right  to  a  voice  in 
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the  council.  This ' '  finger-signature ' '  indicates  that 
the  act,  to  which  it  is  attached  in  attestation,  has 
been  discussed  and  definitivelj  approved  by  those 
whose  mark  has  thus  been  put  upon  it.  It  is  usual 
in  Cathay  [China],  when  any  contract  is  entered 
into,  for  the  outline  of  the  fingers  of  the  parties  to 
be  traced  upon  the  document.  For  experience 
shows  that  no  two  individuals  have  fingers  pre- 
cisely alike.  The  hand  of  the  contracting  party  is 
set  upon  the  back  of  the  paper  containing  the 
deed,  and  lines  are  then  traced  round  his  fingers  up 
to  the  knuckles,  in  order  that  if  ever  one  of  them 
should  deny  his  obligation  this  tracing  may  be 
compared  with  his  fingers  and  h»  may  thus  be  eon- 
victed.i 

Professor  Henri  Cordier  of  Paris,  the  editor 
of  Yule's  famous  work,  adds  to  this  passage 
a  footnote  relative  to  the  history  of  finger- 
prints, and  <3ommenting  on  the  claim  of  Sir 
W.  Herschel,  tersely  remarks : 

Sir  W.  Herschel  was  entirely  wrong;  Mr.  Faulds 
protested  against  the  claim  of  Sir  W.  Herschel,  and 
finally  a  Japanese  gentlemen,  Kumagusu  Minakata, 
proved  the  case  for  the  Japanese  and  the  Chinese. 
None  of  these  writers  quoted  the  passage  of  Bashid- 
eddin  which  is  a  peremptory  proof  of  the  antiquity 
of  the  use  of  finger-prints  by  the  Chinese. 

Indeed  it  is,  and  the  observation  that  no  two 
individuals  have  finger-marks  precisely  alike 
is  thoroughly  Oaltonian.  There  is  the  earlier 
testimony  of  the  Arabic  merchant  Soleiman, 
who  wrote  in  a.d.  851,  and  who  states  that  in 
China  creditor's  bills  were  marked  by  the 
debtor  with  his  middle  finger  and  index  united 
(see  my  History,  p.  643).  But  we  have  more. 
E.  Chavannes,  in  reviewing  my  article  in  the 
T^oung  Pao  (1913,  p.  490),  has  pointed  out 
three  contracts  of  the  T^ang  period,  dated 
A.D.  782  and  786  and  discovered  in  Turkestan 
(two  by  Sir  Aurel  Stein),  which  were  provided 
with  the  finger-marks  of  both  parties,  and  con- 
tain at  the  end  the  typical  formula : 

The  two  parties  have  found  this  just  and  clear, 
and  have  afBzed  the  impressions  of  their  fingers  as 
a  distinctive  mark.3 

A  clay  seal  for  which  no  later  date  than  the 

I  See  H.  Yule,  "Cathay,"  new  ed..  Vol.  IH., 
p.  123,  London,  1914,  Hakluyt  Society. 

2 See  A.  Stein,  "Ancient  Khotan,"  Vol.  I., 
pp.  52&-529,  Oxford,  1907,  where  the  three  docu- 
ments are  published  and  translated  by  Chavannes. 


third  century  b.o.  can  be  assumed,  and  which 
bears  on  its  reverse  a  very  deeply  and  clearly 
cut  impression  of  the  owner's  thumb-mark, 
has  been  brought  back  by  me  from  China, 
and  is  illustrated  and  described  in  the  above 
p&peT,  I  have  also  shown  how  the  system  was 
developed  in  ancient  Ohina  from  magical 
beliefs  in  the  power  of  bodily  parts,  the  indi- 
vidual, as  it  were,  sacrificing  his  finger  in  good 
faith  of  his  promises ;  in  its  origin,  the  finger- 
print had  a  magical  and  ritualistic  character. 
Sir  W.  Herschel  states  that  he  fails  to  see 
the  definite  force  of  the  word  ''  identification  ^ 
in  the  Chinese  finger-print  system.  In  his 
opinion,  there  must  be  two  impressions  at 
least,  that  will  bear  comparison,  to  constitute 
''identification."  He  thinks,  of  course,  one- 
sidedly  of  the  detection  of  criminals  to  which 
the  process  has  been  applied  by  us,  but  never 
in  the  East  (for  what  reason,  I  have  stated 
elsewhere).  Most  certainly,  the  idea  under- 
lying Chinese  finger-prints  was  principally 
that  of  identification,  as  expressly  stated  by 
Rashid-eddin  and  all  Chinese  informants.  If 
a  doubt  or  litigation  arose,  all  that  was  neces- 
sary was  to  repeat  the  finger  impression  of  the 
contractor  who  had  formerly  signed  the  deed. 

B.  Laufer 

PiELD  Museum, 
Chicago,  III. 


SPECIAL  ARTICLES 

ON  THE  COLLOID  CHEMISTRY  OP  FEHLINQ^S 

TEST 


As  familiarly  known,  when  Fehling's  solu- 
tion is  treated  with  a  reducing  substance,  it  is 
generally  expected  that  a  bright  red  precipitate 
will  be  obtained.  Frequently,  however,  an 
orange  or  yellow  precipitate  is  obtained  and  in 
certain  instances  nothing  but  a  yellowish- 
green  or  bluish-green  discoloration  results. 
The  attempts  to  account  for  these  differences 
are,  for  the  most  part,  chemical  in  nature;  it  is 
held  that  the  red  reaction  represents  a  precipi- 
tate of  cuprous  oxide,  the  orange  or  yellow  ones 
more  doubtful  suboxides  or  hydrated  forms  of 
the  oxide,  while  the  character  of  the  greenish 
discolorations  is  left  doubtfuL    It  is  often  be- 
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lieved  that  these  latter  represent  but  question- 
able evidence  for  the  presence  of  any  true  re- 
ducin^r  substances^  or  if  conceded  to  be  posi- 
tive evidence  for  such,  it  is  held  that  the  re- 
ducing substances  can  not  be  present  in  great 
amounts. 

An  investigation  of  this  series  of  changes 
from  a  colloid-chemical  point  of  view  reveals 
the  fact  that  these  color  changes  are  coinci- 
dent, not  with  differences  in  the  nature  of  the 
reduction  products,  but  only  with  differences 
in  the  size  attained  by  the  particles  of  reduced 
substance.  If  the  copper  oxide  x>article8  are 
brought  down  in  very  ffne  (subcolloid  or  col- 
loid) form,  the  greenish  discolorations  are 
produced;  as  the  copper  oxide  particles  grow 
in  size  they  become  yellow,  then  orange,  and 
when  very  coarse  they  are  red.  The  series 
shows,  in  other  words,  what  has  been  observed 
by  different  colloid-chemical  workers :  that  one 
and  the  same  material  may,  in  the  colloid 
state,  show  different  colors,  the  color  order  fol- 
lowing Wol^ang  Ostwald's  color  law,  accord- 
ing to  which  the  most  highly  dispersed  par- 
ticles of  a  given  substance  are  likely  to  be  yel- 
low, turning,  as  the  size  of  the  particles  in- 
creases, to  orange  or  red,  and  finally  to  violet, 
blue  or  black. 

As  to  which  of  these  possible  colors  will  be 
obtained  from  a  Fehling's  solution  undergoing 
reduction  depends  upon  the  conditions  sur- 
rounding the  reduction,  the  greenish  discolora- 
tions being  obtained  whenever  the  conditions 
are  such  as  will  keep  the  cuprous  oxide,  as  pro- 
duced, in  its  finely  divided  state;  while  the  red 
will  result  when  opposite  conditions  obtain. 

Three  factors  are  chiefiy  concerned  in  the 
process: 

1.  Contrary  to  the  generally  accepted  no- 
tion, the  presence  of  too  much  reducing  sub- 
stance (as  too  much  dextrose)  is  more  likely  to 
yield  a  greenish  result  than  the  presence  of  too 
little.  This  is  because  with  much  reducing 
substance  the  reduction  starts  from  many 
points  at  once,  but  with  exhaustion  of  the 
available  copper  salt  the  process  comes  to  a 
halt  before  the  cuprous  oxide  particles  have 
attained  any  grreat  size. 

2.  Irrespective  of  the  amount  of  reducing 


substance  present,  the  greenish  discoloration 
will  be  obtained  whenever  materials  are  pres- 
ent in  the  reaction  mixture  which  tend  to  sta- 
bilize the  cuprous  oxide  in  its  fiindy  divided 
form.  Such  materials  are  of  the  group  of  the 
lyophilic  (hydrophilic)  colloids  and  whenever 
present,  either  because  added  experimentally 
to  reaction  mixtures  prepared  in  the  laboratory 
or  brought  in  with  the  mixtures  being  tested 
for  reducing  bodies  (like  diabetic  urine)  they 
incline  to  stabilize  the  cuprous  oxide  when  this 
is  still  in  a  finely  divided  state. 

8.  With  certain  reducing  substances  (like 
dextrose)  such  "protective"  hydrophilic  col- 
loids may  be  produced  in  the  course  of  the 
reactions  incident  to  the  Fehling's  test  itself. 
In 'the  action  of  the  alkali  of  Fehling's  solu- 
tion upon  dextrose,  for  example,  there  are  pro- 
duced, from  a  chemical  point  of  view,  not  only 
the  various  degradation  products  which  are 
responsible  for  the  reduction  of  the  copper 
salt,  but,  from  a  colloid  point  of  view,  many 
of  these  are  colloid  in  nature  and  so  tend  to 
inhibit  a  precipitation  of  the  cuprous  oxide  in 
coarse  form. 

Consideration  of  these  various  facts  not  only 
renders  intelligible  many  of  the  excellent  em- 
piric instructions  which  different  chemists 
have  long  f oimd  useful  when  Fehling's  test  for 
the  qualitative  or  quantitative  determination 
of  various  reducing  bodies  is  employed,  but 
they  indicate  also  what  schemes  should  be  fol- 
lowed if  it  is  desired  to  get  the  copper  oxide 
precipitated  in  its  coarse  red  form. 

To  allow  adequate  time  for  the  growth  of  the 
cuprous  oxide  i>articles,  it  is  better  to  make 
reductions  at  low  temperatures  than  at  higher 
ones.  A  Fehling's  test  carried  out  at  room  tem- 
perature by  mixing  the  Fehling's  solution  with 
the  suspected  material  and  setting  this  aside 
for  twenty-four  hours  is  therefore  more  likely 
to  yield  a  red  precipitate  than  if  the  test  is 
made  by  boiling  the  two  together  in  the  ordi- 
nary way. 

Care  should  also  be  taken  not  to  use  exces- 
sive quantities  of  the  material  containing  the 
reducing  bodies.  This  not  only  avoids  the 
possibility  of  using  more  reducing  substance 
than  there  is  available  copper  salt  that  may  be 
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reduced,  but  it  minimizes  the  possibilities  of 
adding  excessive  quantities  of  protective  col- 
loids which  might  stabilize  the  cuprous  oxide 
in  its  finely  divided  form.  Finally,  in  doubt- 
ful cases,  a  dilution  of  the  reaction  mixture  is 
always  to  be  tried.  By  this  method  there  is 
avoided  not  only  excessive  concentration  of 
the  reducing  body  itself,  but  through  adequate 
dilution,  both  those  protective  colloids  which 
may  be  added  from  without,  or  those  which 
may  be  formed  in  the  reaction  mixture  itself 
are  likely  to  be  diluted  to  a  point  where  their 
effect  in  stabilizing  the  cuprous  oxide  in  its 
finely  divided  form  is  largely  lost. 


While  working  on  the  reduction  of  Teh- 
ling's  solution  by  formaldehyde,  we  encoun- 
tered a  series  of  reactions  which,  while  largely 
familiar  to  the  physical  chemists  since  Bredig's 
classical  studies  on  the  inorganic  ferments,  are 
aomewhat  new  in  their  sum  total;  and  since 
the  reactions  are  strikingly  like  those  ob- 
served in  biologrical  material,  we  have  used 
them  to  elucidate  the  nature  of  such  biological 
reactions  for  our  students. 

Formaldehyde  reduces  a  Fehling's  solution 
not  only  to  the  ordinary  cuprous  oxide,  but  to 
the  metallic  copper.  The  copper  comes  down 
in  colloid  form,  but  as  this  happens,  a  second 
reaction  ensues  in  which  the  metallic  copper 
acts  upon  the  formaldehyde  and  decomposes  it 
with  the  liberation  of  hydrogen.  The  libera- 
tion of  hydrogen  continues  for  hours,  until 
either  all  the  formaldehyde  has  been  decom- 
posed or  all  the  copper  salt  has  been  reduced. 

We  use  this  reaction  as  a  biological  analogue 
iUustrating  the  formation  of  an  enzyme  (the 
reduced  copper)  from  a  series  of  simple 
^'  dead''  materials  (alkali,  salts,  carbohydrate). 
From  another  point  of  view  we  may  say  that 
the  formaldehyde  poisons  or  acts  as  a  toxin 
upon  the  Fehling's  solution.  Against  this  the 
reaction  mixture  produces  an  antitoxin  (the 
metallic  copper). 

The  reaction  may  also  be  used  to  illustrate 
the  action  of  different  enzymatic  poisons. 
Potassium  cyanide,  for  example,  when  added 
to  the  Fehling's  solution  will  not  only  prevent 


its  reduction  by  the  formaldehyde  but,  added 
after  the  reduction  has  been  initiated,  will  in- 
hibit or  stop  further  reduction  and  liberation 
of  hydrogen. 

As  emphasized  by  Hopi>e-Seyler,  the  produc- 
tion of  nascent  hydrogen  is  held  to  be  essential 
in  the  chemistry  of  respiration.  But  depend- 
ing upon  whether  this  production  of  hydrogen 
in  a  biological  oxidation  mixture  occurs  in  the 
presence  or  in  the  absence  of  oxygen,  totally 
different  effects  (as  an  oxidation  in  the  one 
case  or  a  reduction  in  the  other)  may  be 
brought  about.  The  same  is  true  of  the  chem- 
istry of  a  Fehling's  solution  when  reduced  by 
formaldehyde. 

If  a  substance  like  methylene  blue  or  phenol- 
sulphonephthalein  is  added  to  the  reaction 
mixture,  these  dyes  are  left  untouched  or  are 
deoxidized,  depending  upon  whether  the  reac- 
tion mixture  is  kept  in  a  flat  dish  exposed  to 
oxygen  or  in  a  tall  tube  from  which  oxygen  is 
largely  excluded.  In  other  words,  the  first  dye 
behaves  just  as  in  the  classical  experiments  of 
Paul  Ehrlich  upon  tissue  oxidations;  the  phe- 
nolsulphonephthalein  acts  as  in  the  experi- 
ments of  £.  C.  KendalL  Phenolsulphoneph- 
thalein  suffers  reduction  in  the  body  whenever 
oxygen  is  absent  while  it  is  left  untouched 
when  this  is  not  the  case. 

A  detailed  aocoimt  of  these  experiments  has 
been  sent  to  the  EolUnd-Zeitschrift  for  publi- 
cation. Martin  H.  Fisoher, 

Marian  O.  Hooker 

EiCHBXBO  Laboratoby  OF  Physiologt, 
University  or  Cincinnati, 
March  13,  1917 

THE  OIL  CONTENT  OF  COTTON  SEED  AN 

ACCURATE  BASIS  FOR  COMMERCIAL 

STANDARDIZATION 

As  a  result  of  four  years'  work  by  the  author, 
three  of  which  are  shown  in  the  table  below, 
and  based  on  more  than  600  determinations 
in  the  cotton  industry  laboratory  of  the 
G^rgia  State  College  of  Agriculture,  it  was 
found  that  the  oil  content  of  cotton  seed  is  an 
inherent  characteristic  of  the  variety,  and 
that  the  percentage  of  oil  in  any  variety  can 
be  increased  by  selection  with  no  correspond- 
ing  loss   of   other    desirable   qualities.     Al- 
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though  there  may  be  slight  yariations  from 
year  to  year,  depending  upon  the  season,  these 
environmental  factors  influence  all  varieties 
alike,  and  the  seed  of  the  varieties  that  were 
high  in  percentage  of  oil  the  flrst  year  have 
remained  so  during  subsequent  seasons.  The 
seed  of  the  same  variety  when  grown  on  the 
sandy  soil  of  the  coastal  plains  produce  uni- 
formly less  oil  than  when  grown  during  the 
same  season  on  the  red  clay  soil  of  the  Pied- 
mont Plateau.  This  difference  varies  from 
0.51  gallon  to  2.3  gallons  per  ton  of  seed, 
depending  upon  the  variety.  In  a  general 
way  the  varieties  with  the  highest  proportion 
of  meats  to  hulls  produce  the  most  oil;  but 
there  is  no  positive  correlation  between  per- 
centage of  meats  and  the  oil  content,  since 
the  percentage  of  oil  in  the  meats  varies  with 
the  variety. 

TABLX   SHOWING  AVIBAOI   RESX7LTS   OBTAINXD  WITH 

AIE-DKY   SKED  OF  TWXNTT-ONX  VABIXTIXB  OF 

OOTTON  QBOWN  FOB  THBBX  SU00B8BIVX 

TXAB8  ON  THX  COLLEOB  DEMON- 

8TBATI0N  7ISLD,  AT  ATHENS, 

GBOBGIA 


Nuaa  of  VarletF 


Bexall 

Hite's 

Perfection 

Cook's 

Willed 8  Ideal.. 

Poulnot 

Brown's  No.  3. 

Livesey's 

Texas  Bar 

Brown's  No.  1. 
College  No.  1... 

Hooper's 

William's 

Culpepper's 

Cleveland. 

Brown's  No.  2. 

Christopher 

Bramblett's 

Meadow's 

Caldwell's 

Lankford's 


Average. 


9 

I 


o 


7.62 
7.99 
7.15 
7.01 
7.46 
7.63 
7.66 
7.70 
6.80 
7.93 
8.78 
6.81 
7.51 
8.50 
8.20 
7.79 
7.25 
6.60 
7.51 
7.04 
7\94 

7.56 


II 


38.34 
40.44 
38.91 
41.17 
41.43 
41.16 
42.18 
40.75 
41.33 
41.85 
43.25 
41.75 
41.44 
42.90 
42.90 
43.32 
42.52 
42.56 
42.40 
43.01 
46.38 


41.94 


§ 


il 


I 


23.30 
22.55 
22.38 
21.94 
21.78 
21.38 
21.24 
21.07 
20.93 
20.89 
20.63 
20.76 
20.75 
20.40 
20.37 
20.24 
20.18 
20.11 
20.05 
19.93 
18.88 


a 


"it 


s 


62.14 
60.14 
59.68 
58.50 
58.08 
57.01 
56.64 
56.19 
55.82 
55.70 
55.01 
55.36 
55.34 
54.40 
54.32 
53.98 
53.82 
53.62 
53.46 
53.14 
50.34 


20.94155.^4 


t 


g 


a 


50.50 
48.90 
48.10 
47.40 
47.00 
45.70 
45.60 
44.90 
44.70 
44.40 
44.30 
44.20 
44.10 
43.60 
43.30 
43.10 
42.80 
42.50 
42.50 
42.30 
40.10 

44.76 


4^ 

'I; 


3.47 
3.38 
3.50 
3.34 
3.33 
3.39 
3.31 
3.45 
3.42 
3.37 
3.27 
3.39 
3.42 
3.32 
3.32 
3.30 
3.37 
3.38 
3.40 
3.35 
3.14 


3.36 


067 
030 
037 
013 
016 
052 
018 
052 
038 
057 
994 
046 
061 
016 
032 
019 
034 
047 
032 
018 
969 


1,030 


1  Nitrogen  determinations  made  by  department 
of  agricultural  chemistry. 


The  seed  from  cotton  plants  grown  upon 
soil  to  which  fertilizer  high  in  nitrogen  has 
been  applied  are  uniformly  higher  in  nitrogen 
than  seed  from  plants  of  the  same  variety 
grown  during  the  same  season  on  soil  not  so 
liberally  supplied  with  this  element — ^the 
average  difference  being  less  than  one  half  of 
one  per  cent.  The  amount  of  nitrogen  found 
in  the  seed  from  different  varieties  is  fairly 
constant.  In  the  seed  of  one  variety  only,  did 
this  variation  exceed  twenty-three  hundredths 
of  one  i>er  cent. 

The  difference  in  the  value  of  the  cotton- 
seed meal  and  the  hulls,  produced  by  a  ton  of 
seed  from  the  variety  yielding  the  most  oil  and 
the  one  yielding  the  least  amount  of  oil  was 
only  forty-four  cents,  and  the  increased 
amoimt  of  lint  on  the  seed  of  the  inferior 
variety  more  than  offset  this  difference. 
Therefore,  there  is  practically  no  difference  in 
the  value  of  cotton  seed  aside  from  oil  con- 
tent, and  the  greatest  variation  between  dif- 
ferent varieties  of  seed  in  this  respect  was 
found  in  the  season  of  1914,  when  the  per- 
centages were  23.69  and  17.88,  respectively. 
The  average  variation  for  three  years  was 
four  and  forty-two  one  hundredths  per  cent., 
or  eleven  and  eight  tenths  gallons  of  oil  per 
ton  of  seed.  Taking  the  average  inrice  of  seed 
for  the  same  three  years  and  the  average 
yield  of  oil  in  gallons  per  ton  of  seed,  it  will 
be  found  that  the  price  paid  for  the  oil  thcor 
contained  was  821  cents  per  gallon.  On  this 
basis  there  is  a  difference  in  value  of  seed 
from  the  varieties  of  high  and  low  oil  content 
shown  in  the  above  table  of  $9.73  per  ton. 

By  eliminating  the  inferior  varieties,  the 
quality  of  the  seed  could  easily  be  improved, 
thereby  increasing  their  average  value  $5.00 
per  ton,  and  the  present  annual  crush  of  more 
than  five  million  tons  would  represent  a  sav- 
ing of  twenty-five  million  dollars  per  annum. 
This  elimination  could  easily  be  effected  if  the 
seed  were  purchased  on  the  basis  of  their  oil 
content,  and  these  data  show  conclusively  that 
this  is  the  only  accurate  basis  of  commercial 
standardization.  LoY  E.  Rjist 

Geoboia  State  College  or  Agbioultube, 
Athens,  Ga. 


May  25, 1917] 


SCIENCE 


509 


DEDICATION   EXERCISES   AT   THE 

BROOKLYN  BOTANIC 

GARDEN 

On  April  19-21  exercises  were  held  in  conneetioxi 
with  the  dedication  of  the'  completed  laboratory 
building  and  plant  houses  of  the  Brooklyn  Botanic 
Garden.  The  programs  at  the  various  sessions 
were  as  follows: 

APaiL  19 

Formal  exercises  for  of&cials,  Garden  members 
and  invited  guests.  Lecture  Hall,  Mr.  Alfred  T. 
White,  chairman  of  the  Botanic  Garden  Governing 
Committee,  presiding. 

Introductory  Adc&ess,  Mr.  A.  Augustus  Healy, 
president  of  the  Brooklyn  Institute  of  Arts  and 
Sciences. 

Address  for  the  City  of  New  York,  Hon.  William 
A.  Prendergast,  comptroller. 

The  sodflu,  educational  and  scientific  value  of  bo- 
tanic gardens.  Professor  John  Merle  Coulter,  Uni- 
versity of  Chicago. 

Addresses  for  the  borough  of  Brooklyn,  Hon. 
Lewis  H.  Pounds,  president  of  the  borough;  for 
the  Department  of  Parks,  Hon.  Baymond  V.  Inger- 
soll,  commissioner  of  Parks,  Brooklyn;  for  the 
Brooklyn  Botanic  Garden,  Dr.  C.  Stuart  Gager,  di- 
rector of  the  Garden. 

10  P.M. 

Beception  by  the  trustees  and  woman 's  auxiliary, 
ins|>ection  of  building  and  view  of  exhibit  on  ge- 
netics, arranged  in  cooperation  with  the  Cold 
Spring  Harbor  Station  for  Experimental  Evolution 
of  the  Carnegie  Institution  of  Washington. 

raiDAT,  APRIL  20 

Dr.  B.  A.  Hari>er,  Torrey  professor  of  botany, 
Columbia  University,  presiding. 

A  vegetative  reversion  in  Portulacca,  A.  F. 
Blakeslee  and  B.  T.  Avery,  Station  for  E^erimen- 
tal  Evolution,  Carnegie  Institution. 

Intercourses  between  self-sterile  plants,  E.  M. 
East,  Bussey  Institution  of  Harvard  University. 

Evolution  by  hybridization,  E.  C.  Jeffrey,  Har- 
vard University. 

Binary  fission  and  surface  tension  in  the  develop- 
ment of  the  Volvox  colony,  B.  A.  Harper,  Colum- 
bia University. 

The  nucleus  as  a  center  of  oxidation,  W.  J.  V. 
Osterhout,  Harvard  University. 

Modem  applications  of  botany,  Melville  T.  Cook, 
Butgers  College. 

Mycelium  of  certain  species  of  Gymnosporan- 
gium,  B.  O.  Dodge,  Columbia  University. 

Patholoffical  problems  in  the  distribution  of  per- 
ishable plant  products,  C.  L.  Shear,  Bureau  of 
Plant  Industry,  U.  S.  Department  of  Agriculture. 

Some  botanical  problems  which  paleobotany  has 
helped  to  solve.  (Bead  by  title.)  Arthur  Hollick, 
Staten  Island  Association  of  Arts  and  Sciences. 

The  ancient  oaks  of  America.  (Bead  by  title.) 
William  Trelease,  University  of  Illinois. 

Further  notes  on  the  structural  dimorphism  of 
sexual  and  tetrasporic  plants  in  the  genus  Gkdaxa- 


ura,  Marshall  A.  Howe,  New  York  Botanical  Gar- 
den. 

A  quantitative  study  of  Baunkiaer's  growth- 
forms  as  illustrated  by  the  400  commonest  species 
of  Long  Island,  N.  Y.  (Bead  by  title.)  Norman 
Taylor,  Brooklyn  Botanic  Garden. 

2  P.1C. 

Dr.  N.  L.  Britton,  director-in-chief.  New  York 
Botanical  Garden,  presiding. 

The  relation  of  crown-gall  to  other  overgrowths 
in  plants,  Erwin  F.  Smith,  Bureau  of  Plant  Indus- 
try, U.  S.  Department  of  Agriculture. 

The  Uredinales  of  Oregon,  Herbert  S.  Jackson, 
Purdue  University. 

The  importation  of  phytopathogenes,  W.  H. 
Bankin,  Cornell  University. 

Physiological  races  of  parasitic  fungi,  George  M. 
Beed,  University  of  Missouri 

The  genus  Endogone,  George  F.  Atkinson,  Cor- 
nell University. 

A  method  of  obtaining  abundant  sporulation  in 
cultures  of  Altemaria  solani,  L.  O.  Kunkel,  Bu- 
reau of  Plant  Industry,  U.  S.  Department  of  Agri- 
culture. 

The  vegetation  of  our  new  West  Indian  Islands, 
N.  L.  Britton,  New  York  Botanical  Garden. 

Weather  conditions  and  plant  development,  G.  P. 
Bums,  University  of  Vermont. 

American  heaths  and  pine  heaths,  John  W. 
Harshberger,  University  of  Pennsylvania. 

Botanical  training  in  the  Agricultural  College. 
(Bead  by  title.)  A.  Vincent  Osmun,  Massachusetts 
Agricultural  College. 

A  duplicated  1^-lobe  factor  in  Bursa,  George 
H.  Shull,  Princeton  University. 

Isolation  as  a  factor  in  specific  change,  Ed- 
mund W.  Sinnott,  Connecticut  Agricultural  College. 

Further  studies  on  the  interrelationship  of 
morphological  and  physiological  characters  in 
seedlings  of  Pluueolus,  J.  Arthur  Harris,  Station 
for  Experimental  Evolution,  Carnegie  Instituldon. 

Inheritance  studies  in  Castor  beans.  (Bead  by 
title.)    O.  E.  White,  Brooklyn  Botanic  Garden. 

POPULAS  SCISNTI7I0  PBOG&AIC 

Mr.  Alfred  T.  White,  chairman  of  the  Botanic 
Garden  Governing  Committee,  presiding. 

Photographing  wild  flowers  for  color  illustra- 
tions. Dr.  Homer  D.  House,  State  Botanist  of  New 
York. 

Vacant  lot  gardening  and  children's  gardens  in 
Brooklyn,  Miss  Ellen  Eddy  Shaw,  curator  of  Ele- 
mental^ Instruction,  Brooklyn  Botanic  Garden. 

Problems  of  conservation  in  New  York  state, 
Hon.  George  D.  Pratt,  commissioner  of  Conserva^ 
tion  of  New  York  State. 

APBIL  21 

Dr.  H.  M.  Bichards,  Columbia  University,  pre- 
Siding. 

The  synchronism  of  plant  structures,  John  M. 
Macf arlane.  University  of  Pennsylvania. 

Contact  stimulation,  G.  E.  Stone,  Massachusetts 
Agricultural  College. 

The  respiratory  ratio  of  cacti,  H.  M.  Bichards, 
Columbia  University. 

The  absorption  of  calcium  salts  by  squash  seed- 
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lings.  (Bead  hj  title.)  B.  H.  True,  Bureau  of 
Plant  Industry,  U.  8.  Department  of  Agriculture. 

Duplication  and  cohesion  in  the  main  axis  in 
chicorj,  A.  B.  Stout,  New  York  Botanical  Garden. 

The  sequence  of  life  in  peat  bogs.  (Bead  by 
title.)     W.  W.  Bowlee,  Cornell  Uniyendty. 

Some  observations  on  the  sexuality  of  Spirogyra, 
H.  H.  York,  Brown  University. 

The  problem  of  the  imported  plant  disease  as  il- 
lustrated by  the  White  Pine  Blister  Bust.  (Bead 
by  title.)  Haven  Metcalf ,  Bureau  of  Plant  Indus- 
try, XT.  0.  Department  of  Agriculture. 

Outline  of  the  history  of  the  science  of  phyto- 
pathology, H.  H.  Whetzel,  Cornell  University. 

Tubers  within  tubers  of  Solanum  tuberosum,  F. 
C.  Stewart,  New  York  Agricultural  Experiment 
Station. 

The  rosy-spored  Agarics  of  North  America,  W. 
A.  MurriU,  New  York  Botanical  Garden. 

Some  botanical-pharmacognostical  investigations, 
Henry  Kraemer,  Philadelphia  College  of  Phar- 
macy. 

The  eytological  structure  of  Botryorhiea  Hippo- 
eraieae.  (Bead  by  title.)  £.  W.  Olive,  Brooklyn 
Botanic  Garden. 

APRIL  21 

Conference  to  consider  Vacant  Lot  Gardening  and 

how  the  Botanic  Garden  may  become 

Most  Helpful  to  Teachers 

Dr.  C.  A.  King,  Brooklyn  Institute  of  Arts  and 
Sciences  and  Erasmus  HaU  High  School,  presiding. 

Welcome,  Dr.  C.  Stuart  Gager,  director  of  the 
Brooklyn  Botanic  Garden. 

The  possibilities  of  vacant  lot  gardening  in 
Brooklyn,  Mr.  H.  F.  Button,  professor  in  the  New 
York  State  School  of  Agriculture  on  Long  Island. 

How  may  the  Botanic  Garden  cooperate  with  lo- 
cal schools?  Dr.  Balph  C.  Benedict,  Bushwick  High 
School;  Miss  Beatrice  King,  PubUc  School  No.  25; 
Miss  Johanna  Becker,  Public  School  No.  36;  Dr. 
Frederic  Luqueer,  Public  School  No.  152;  Miss 
Margaret  Kane,  Public  School  No.  98;  Mr.  James 
O  'Donnell,  Public  School  No.  43 ;  Mrs.  Alice  Bitter, 
Public  School  No.  89. 

Opportunities  offered  by  the  Botanic  Garden,  Dr. 
E.  W.  Olive,  curator  of  Public  Instruction. 

What  the  Botanic  Garden  is  doing  for  Brooklyn 
boys  and  girls.  (With  brief  statements  by  ten 
boys  and  girls.)  Miss  Ellen  Eddy  Shaw,  curator  of 
elementary  instruction;  Miss  Jean  Cross,  assistant 
curator  of  elementary  instruction. 

Tea  was  served  at  4:30  p.m.  by  the  Woman's 
Auxiliary  of  the  Botanic  Garden. 


THE  STANFORD  MEETING  OF  THE  PA- 
CIFIC DIVISION  OF  THE  AMERICAN 
ASSOCIATION  FOR  THE  AD- 
VANCEMENT OF  SCIENCE 

Thz  second  annual  meeting  of  the  Pacific  Divi- 
sion of  the  American  Association  for  the  Advance- 
ment of  Science  was  held  at  Leland  Stanford 
Junior  University,  California,  between  the  dates, 
April  5  to  7,  1917.  The  headquarters  of  the  Di- 
vision were  maintained  in  the  rotunda  of  David 


Starr  Jordan  Hall,  and  the  sessions  of  the  several 
societies  participating  in  the  meeting  were  held  in 
lecture  rooms  of  the  departments  to  which  the  so- 
cieties were  doeely  related. 

Three  general  sessions  of  the  division  were  held, 
the  first  of  which  was  a  symposium  on  the  after- 
noon of  Thursday,  April  5,  Dr.  J.  C.  Branner, 
president  of  the  Pacific  Division,  presiding.  This 
symposium  had  been  prepared  by  Dr.  D.  T.  Mae- 
Dougal,  director  of  the  Desert  Laboratory  of  the 
Carnegie  Institution  of  Washington,  Tucson,  upon 
the  subject,  "Coordination  and  Cooperation  in  Be- 
search  and  in  Applications  of  Science."  Four  ad- 
dresses were  presented  as  follows: 

"Science,  and  an  Organized  Civilization,''  by 
Wm.  £.  Bitter,  director,  Scripps  Institution  for 
Biological  Besearch,  La  Jolla,  Calif  omia. 

"The  National  Besearch  Council  as  an  Agency 
of  Cooperation,"  by  Arthur  A.  Nqyes,  director  of 
Chemical  Besearch,  Throop  College  of  Technology, 
Pasadena,  California. 

"Plans  for  Cooperation  in  Beeeareh  among  the 
Scientific  Societies  of  the  Pacific  Coast,"  by  J.  G. 
Merriam,  professor  of  paleontology.  University  of 
California,  Berkeley. 

"The  Applications  of  Science,"  by  William  F. 
Durand,  professor  of  mechanical  engineering,  Stan- 
ford University,  California. 

On  the  evening  of  Thursday,  April  5,  a  general 
session  was  held  in  the  assembly  hall  of  the  Outer 
Quadrangle,  Dr.  J.  C.  Branner,  president  of  the 
division,  presiding.  At  this  session.  President  B.  L. 
Wilbur  welcomed  the  association  on  the  part  of  the 
university,  and  Dr.  James  A.  B.  Scherer,  president 
of  Throop  College  of  Technology,  responded.  In 
this  response  President  Scherer  extended  the  invi- 
tation of  Throop  College  of  Technology  and  other 
institutions  of  southern  California  to  the  Pacific 
Division  of  the  American  Association  to  hold  its 
1918  meeting  in  Pasadena.  The  nominating  com- 
mittee presented  its  report,  nominating  the  follow- 
ing members  to  serve  upon  the  Executive  Committee 
for  a  term  of  three  years  each:  Dr.  W.  W.  Camp- 
bell, director  of  the  Lick  Observatory,  Mount  Ham- 
ilton; Dr.  Wm.  E.  Bitter,  director  of  the  Scripps 
Institution  for  Biological  Besearch,  La  Jolla,  Cali- 
fornia, and  Mr.  C.  E.  Grunsky,  president  of  the 
American  Engineering  Corporation,  San  Francisco. 
This  report  was  accepted  and  the  secretary  was  in- 
structed to  cast  the  ballot  for  these  names.  Fol- 
lowing the  transaction  of  this  business.  Dr.  J.  C 
Branner,  the  retiring  president  of  the  Pacific  Di- 
vision of  the  American  Association,  presented  his 
presidential  address  upon  the  subject,  "Some  of 
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the  SeienMc  Problems  and  Duties  at  Our  Doors." 
This  session  was  f oUowed  hj  an  informal  reception 
to  the  faculty  of  the  uniyersity  and  to  the  visiting 
members  of  the  association  at  the  home  of  Presi- 
dent and  Mrs.  B.  L.  Wilbur. 

The  third  general  session  of  the  meeting  was 
held  on  the  evening  of  Friday,  April  6,  Dr.  J.  0. 
Branner,  president  of  the  Pacific  Division,  presid- 
ing. At  this  session  the  executive  committee  re- 
ported the  choice  of  Pasadena  as  the  place  for  the 
1918  meeting  of  the  division,  in  response  to  the 
invitation  given  by  President  Scherer,  the  time  for 
the  meeting  to  be  determined  later.  The  executive 
committee  also  reported  the  election  of  Dr.  D.  T. 
MaoDougal,  director  of  the  Desert  Laboratory,  Car- 
negie Institution  of  Washington,  Tucson,  Arizona, 
as  president  of  the  Pacific  Division  for  the  ensuing 
year,  and  Dr.  Barton  W.  Evermann,  director  of 
the  Museum  of  the  CaUf  omia  Academy  of  Sciences, 
San  Francisco,  as  vice-president  of  the  division  and 
chairman  of  the  executive  committee  for  a  term  of 
three  years.  Together  with  the  president  and  vice- 
president  of  the  division,  the  executive  committee 
for  the  ensuing  year  includes  the  three  members 
elected  at  the  previous  general  session  of  this 
meeting,  and  four  members  whose  terms  of  office 
had  not  yet  expired,  as  follows : 

W.  W.  Campbell,  director.  Lick  Observatory,  Mount 

Hamilton,  California, 
£.  C.  Franklin,  professor  of  chemistry,  Stanford 

University,  California, 
T.   C.  Frye,  professor  of  botany,  University  of 

Washington,  Seattle, 
C.  £.  Grunsky,  president,  American  Engineering 

Corporation,  San  Francisco, 
Vernon  L.  Kellogg,  professor  of  entomology,  Stan- 
ford University,  California, 
E.  P.  Lewis,  professor  of  physics.  University  of 

California,  Berkeley, 
Wm.  £.  Bitter,  director,  Scripps  Institution  for 

Biological  Besearch,  La  JoUa,  California. 

The  following  resolution  introduced  from   the 

Pacific  Coast  Besearch  Committee  was  unanimously 
adopted: 

Since  experimentation  upon  animals  is  indispen- 
sable to  progress  in  the  biological  sciences,  for  the 
conquest  of  disease  and  for  the  reUef  of  human 
suffering. 

Be  it  resolved,  That  the  Pacific  Division  of  the 
American  Association  for  the  Advancement  of  Sci- 
ence hereby  heartily  endorses  the  use,  under  proper 
precautions,  of  unclaimed,  impounded  animals  by 
the  medical  schools  and  universities  of  the  state  of 
California  as  contemplated  in  the  Prendergast  Bill 
(before  the  legislature  of  California). 

Professor  F.  J.  E.  Woodbridge,  of  the  depart- 
ment of  philosophy  of  Columbia  University,  then 
presented  a  general  address  upon  the  subject, 
^'History  and  Evolution." 


At  a  meeting  of  the  Pacific  Coast  Besearch  Com- 
mittee on  Friday  afternoon,  April  6,  together  with 
representatives  of  the  societies  affiliated  with  the 
Pacific  Division,  a  Pacific  Coast  Besearch  Confer- 
ence was  organized.  The  purpose  of  this  confer- 
ence is  expressed  in  the  following  resolution,  which 
was  introduced  from  the  Pacific  Coast  Besearch 
Committee,  and  which  was  unanimously  udopted: 

"Whereas,  It  is  the  opinion  of  this  committee 
that  the  important  scientific  problems  before  men 
of  science  to-day  are  those  problems  relating  to 
preparation  for  war,  which  require  scientific  re- 
search, 

"Therefore,  he  it  resolved.  That  this  committee, 
representing  the  scientific  interests  of  the  Pacific 
Division  of  the  American  Association  for  the  Ad- 
vancement of  Science,  offer  to  the  State  Council  of 
Defense  already  formed  in  California,  and  to  such 
other  similar  state  or  national  organizations  as  may 
be  organized,  the  full  support  and  assistance  of 
this  committee  in  so  far  as  it  may  be  desired  for 
the  direction  of  research  upon  problems  arising  out 
of  a  condition  of  preparation  for  war. ' ' 

Among  memorable  occasions  of  the  meeting  were 
a  series  of  luncheons  given  through  the  courtOEiy  of 
the  university  in  the  Stanford  Union  on  Thursday, 
Friday  and  Saturday,  April  5  to  7,  to  which  all 
members  of  the  American  Association  and  a£91i- 
ated  societies  were  invited.  The  opportunity  for 
thus  meeting  in  an  informal  social  hour  was 
greatly  appreciated  by  every  one. 

Eleven  societies  held  sessions  on  the  occasion  of 
this  meeting.    These  were: 

California  Academy  of  Sciences, 
Astronomical  Society  of  the  Pacific, 
Pacific  Section,  American  Mathematical  Society, 
American  Physical  Society, 

Cordilleran  Section,  Geological  Society  of  America, 
Pacific  Coast  Branch,  Paleontological  Society, 
California  Section,  Ainerican  Chemical  Society, 
Seismological  Society  of  America, 
Le  Conte  CHub, 

Western  Society  of  Naturalists, 
Pacific  Slope  Branch,  American  Association  of  Eco- 
nomic Entomologists. 

On  the  evening  of  Saturday,  April  7,  a  dinner 
was  held  at  the  Hotel  Sutter,  San  Francisco,  under 
the  auspices  of  the  California  Academy  of  Sciences, 
which  was  attended  by  about  85  members  of  the 
societies  affiliated  with  the  Pacific  Division.  Mr.  C. 
E.  Grunsky,  president  of  the  Academy,  presided, 
and  informal  addresses  were  given  by  the  following 
men:  Dr.  Wm.  E.  Bitter,  Scripps  Institution  for 
Biological  Besearch,  La  JoUa,  California;  Dr.  D. 
T.  MacDougal,  Desert  Botanical  Laboratory,  Car- 
negie Institution  of  Washington,  Tucson;  Pro- 
fessor Douglas  H.  Campbell,  Leland  Stanford 
Junior  University,  California,  and  J.  C.  Merriam, 
University  of  California,  Berkeley. 
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On  the  same  evening  a  dinner  was  held  by  the 
American  Physical  Society  at  the  Stanford  Union, 
Stanford  University,  and  by  members  of  the  Amer- 
ican Psychological  Association  at  the  Hotel  Stew- 
art, San  Francisco. 

On  Saturday,  April  7,  an  automobile  excursion 
was  conducted  under  the  auspices  of  the  Western 
Society  of  Naturalists,  into  the  Ooast  Bange  foot- 
hills near  Stanford  University,  which  was  at- 
tended by  over  forty  biologists.  Luncheon  was 
provided  by  courtesy  of  the  university  at  the  re- 
cently completed  field  laboratory  of  the  Depart- 
ment of  Zoology. 

Altogether  twenty-two  sessions  were  held  during 
this  meeting  and  over  130  papers  were  presented. 
The  total  registered  attendance,  in  addition  to  a 
large  local  attendance  from  Stanford  University 
and  the  vicinity,  included  173  members  of  the  asso- 
ciation and  of  affiliated  societies  from  other  parts 
of  the  state  and  coast. 

Albxbt  L.  Babbows, 
Beeretary 


SOCIETIES  AND  ACADEMIES 

ANTHROPOLOOICAL  SOCIBTY  OP  WASHINGTON 
At  the  510th  meeting  of  the  society,  held  at  the 
New  National  Museum,  Dr.  Leo  J.  Frachtenberg, 
of  the  Bureau  of  American  Ethnology,  Smithson- 
ian Institution,  Washington,  D.  C,  presented  a 
paper  on  ''The  Beligious  Ideas  of  the  Northwest 
Coast  Indians." 

Dr.  Frachtenberg  stated  that  four  important 
features  of  the  religious  ideas  noted  among  the 
tribes  of  this  region  are  (1)  an  intensive  animism; 
(2)  a  belief  in  the  powers  of  supernatural  beings, 
as  dwarfs  and  giants;  (3)  a  belief  in  the  existence 
of  guardian  spirits,  and  (4)  a  complete  absence  of 
the  social  phase  of  religion. 

According  to  Dr.  Frachtenberg  many  religious 
ideas  are  common  to  all  the  tribes  of  the  northwest 
ooast,  yet  the  northern  and  southern  portions  of 
this  area  differ  in  cosmogony.  The  tribes  in  the 
extreme  southern  portion  believe  that  the  world 
was  created  out  of  a  watery  mist,  the  Transformer 
enlarging  a  small  piece  of  land  until  it  became 
large  enough  for  habitation.  The  tribes  of  the 
northern  portion  are  satisfied  with  a  world  whose 
origin  is  not  explained,  they  hold,  however,  that 
the  Transformer  (Creator)  first  made  men,  and 
members  of  the  f  aunal  and  floral  kingdoms,  and 
later  revisited  and  improved  his  creation.  In  the 
south  the  Transformer  and  Trickster  are  separate 
individuals;  in  the  north  they  are  unified.  In  the 
south  the  Transformer  creates  all  that  is  good  while 


the  Trickster  is  held  responsible  for  the  bad  ele- 
ments; in  the  north  there  is  no  such  disassoeiatiott, 
both  good  and  evil  things  being  regarded  as  the 
work  of  the  Transformer. 

The  northwest  coast  Indians  believe  that  an  in- 
dividual comprises  a  body  inhabited  by  two 
<<80uls"  and  a  "ghost."  In  a  slight  illness  the 
''outer  soul"  becomes  separated  from  the  body, 
in  a  serious  illness  the  "inner  soul"  wanders  to 
the  "country  of  souls"  but  may  be  recalled  by  a 
shaman.  When  death  occurs  the  "ghost"  also 
leaves  the  body  and  the  shaman  has  no  further 
power. 

No  ritual  or  qrstematic  form  of  supplication  is 
found  among  these  Indians,  indeed  it  may  be  nid 
that  guardian  spirits  take  the  place  of  deities. 
Every  man  and  woman  possesses  one  or  more  guar- 
dian spirits,  each  of  which  has  its  special  sphere  of 
influence.  The  shamans  receive  their  power  from 
a  multitude  of  such  spirits  and  are  both  respected 
and  feared.  Large  gifts  are  exacted  by  the  aha- 
mans,  many  of  whom  are  believed  to  possess  oceoK 
poip^ers  of  eviL 

Thx  511th  regular  and  38th  annual  meeting  of 
the  society  was  held  at  the  New  National  Museum 
on  April  17.  After  approving  the  reports  of  the 
secretary,  treasurer  and  auditing  committee  the  so- 
ciety elected  the  following  officers  for  the  ensuing 
year:  President,  Mr.  William  H.  Babcock;  Fio»- 
president,  Mr.  Francis  LaFlesc^e;  Secretary,  Miss 
Frances  Densmore;  Treasurer,  Mr.  J.  N.  B. 
Hewitt;  CounoiUors,  Mr.  E.  T.  Williams,  Mr.  NeQ 
M.  Judd,  Dr.  Truman  Michelson,  Mr.  Felix  Neu- 
mann and  Dr.  I.  M.  Casanowicz. 

Tributes  to  members  of  the  society  deceased  dur- 
ing the  previous  year  were  then  read,  memorials  to 
General  Ellis  Spear,  an  active  member,  and  Mr.  8. 
M.  Gronberger,  an  associate  member,  being  pre- 
sented by  Mr.  William  H.  Babcock  and  Mr.  James 
Mooney.  A  memorial  to  Mr.  J.  D.  McOuire,  an 
honorary  member,  was  presented  by  Dr.  J.  W. 
Fewkes;  and  tributes  to  Professor  Johannes  Banke 
and  Professor  Gustavo  Schwalbe,  of  Germany,  hon- 
orary members,  and  Sir  Edward  Burnett  Tylor,  a 
corresponding  member  of  the  society,  were  given 
by  Dr.  AleS  Hrdlifika,  Dr.  John  B.  Swanton,  Dr. 
Truman  Michelson  and  Dr.  Leo  J.  Frachtenberg. 

The  delivery  of  the  address  of  the  retiring  presi- 
dent, Dr.  John  B.  Swanton,  on  "Some  Anthropo- 
logical Misconceptions,"  was  postponed  to  a  spe* 
cial  meeting  of  the  society  to  be  held  on  May  1 
for  that  purpose.  Fbancss  Dsnsmobx 

Secretary 
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THE  NEBULA 

Address  of  the  Retiring  President  of  the  American  Association  for  the  Advancement  of  Science.^ 

By  W.  W.  CAMPBELL 

Director  of  Lick  Observatory,  University  of  California 

It  is  characteristic  of  most  investigations  in  pure  science  that  the  quest  is  for  the  origin 
and  history  of  things,  and  for  the  understanding  of  what  now  is,  rather  than  for  what  is 
going  to  occur.  One  does  not  wisely  venture  to  predict  the  future  until  he  has  explained 
the  past  and  accounted  for  the  present.  Paleontologists  are  fruitfully  studying  the  ex- 
tinct animal  life  of  our  planet ;  several  departments  of  science  are  busy  with  the  life  of 
to-day ;  and  little  effort  has  yet  been  made  to  forecast  the  animal  life  of  the  future.  An- 
thropologists and  ethnologists  have  been  concerned  with  the  men  and  the  races  of  men  who 
have  already  lived ;  they  are  just  beginning  to  think  scientifically  of  the  men  and  the  races 
that  are  to  come.  Conditions  are  moderately  different  in  the  one  science,  astronomy,  whose 
chief  domain  lies  far  outside  the  earth  and  far  beyond  our  sun.  Some  of  the  planets  in  our 
solar  system  may  be  passing  through  stages  of  existence  that  the  earth  experienced  long  ago, 
and  others  of  our  planets  may  be  approximate  examples  of  what  is  in  store  for  the  earth. 
When  we  undertake  the  study  of  the  sun  we  have  the  great  advantage  that  millions  of 
suns  within  our  view  are  representing  the  stages  of  stellar  life  through  which  our  sun  is 
thought  to  have  passed,  and  millions  of  others  the  stages  through  which  our  sun  will  pass 
in  the  future.  If  we  seek  to  know  the  history  of  our  sun  we  can  not  avail  ourselves  of 
progressive  changes  in  the  sun  itself.  Such  changes  are  too  slow ;  we  think  the  sun  has 
remained  substantially  unchanged  for  hundreds  of  thousands  of  years.  The  student  of 
stellar  evolution  proceeds  by  arranging  the  stars  in  general  in  the  supposed  order  of  their 
effective  ages,  and  he  endeavors  to  place  our  star  and  our  planet  at  the  logical  points  in 
the  series.  In  this  way  astronomers,  not  unanimously,  but  in  the  great  majority,  have 
arrived  at  the  conclusion  that  our  own  sun  is  in  effect  one  of  the  middle-aged  stars,  and 
that  our  earth  is  in  effect  a  middle-aged  planet;  and  they  attempt  seriously  to  predict 
the  future  histories  of  the  two  bodies. 

It  is  not  my  purpose  to  conduct  you  over  the  long  road  of  stellar  evolution.  I  shall  in- 
vite your  attention  chiefly  to  the  parts  which  the  nebulae  seem  to  play  in  the  development 
of  the  stellar  universe ;  and  this  will  lead  me  to  touch  lightly  upon  the  birth  and  infancy 
of  the  stars,  and  to  neglect  the  periods  of  their  youth,  middle  life  and  old  age. 

1  Delivered  in  the  American  Museum  of  Natural  History,  New  York  City,  December  26,  1916.  Illus- 
trated bj  lantern  slides. 
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Tiie  classes  of  nlijwis  with  wliicli  Hstroii- 
omefs  have  to  deal  arc  very  few.  In  our 
solar  nystom  we  liave  the  sun,  the  planets 
and  their  moons,  the  comets,  the  zodiacal 
lifrht,  and  the  meteors.  To  the  best  of  our 
knowledge  that  exhausts  the  list.  When  we 
look  beyond  the  solar  system  and  out  into 
the  great  stellar  sy.slem  we  see  only  two 
classes  of  objects :  the  stars  and  the  nebula:' ; 
bnt  there  is  an  extremely  great  variety  of 
each  class,  tens  of  millions  of  stars  and  tens 
of  thousands  of  nebula-,  probably  ixn  two  of 
either  class  exactly  alike. 

The  serious  study  of  the  nebula"  began 
with  Sir  William  ilerscliel  in  the  1780's. 
lu  less  than  two  decades  his  famous  sweep- 
ings of  the  sky  had  rewarded  him  with  the 
finding  of  2,500  nchulie  and  star  clusters. 
Ho  did  not  separate  thpm  into  a  list  of  neb- 
ula! and  a  list  of  clusters,  as  he  was  not 
clear  about  their  relations  to  each  other. 
When  he  observed  certain  of  them  with 
small  telescopes  and  low  ma(^nif,ving  power 
they  looked  like  continuous  structures,  as 
if  they  were  little  clouds  of  luminous  gases; 
but  when  some  of  the  same  ob.iects  were  sub- 
jected to  greater  magnification  they  were 
resolved  into  star  clusters.  Here  was  the 
serious  beginning  of  the  hypothesis  that  all 
the  nebula?  would  he  resolved  into  stars  if 
only  our  telescopes  were  sufficiently  pow-er- 
fnl.     Herschcl  wiis  not  .satisfied  with  this 


view,  and  in  1791  he  proposed  the  hypotlif- 
sis  that  nebnhi'  evolve  into  stars,  lie 
thought  that  nchulse  of  great  size  would 
eondi'nse  very  gradually,  or  break  up,  intu 
smaller  nebulie ;  that  the  smaller  ones  would 
condense  into  nebulie  ever  more  and  more 
regular  in  outline;  and  that  these  would 
cventnaliy  pass  into  the  .small,  nearly  s.nu- 
iuetrieal  objects  which  he  called  planetary 
nebula-,  because  in  telescopes  of  low  power 
the.v  pn\sented  discs  resembling  the  discs 
of  our  planets.  He  said  the  planetaries 
were  the  immediate  forerunners  of  the 
stars,  and  that  they  would  evolve  into  stars. 
Ilerschel  actually  classified  a  considerable 
number  of  the  known  nebula;  in  accordance 
with  this  hypothesis.  Speaking  of  a  star 
surrounded  by  nebulosity,  which  is  the  con- 
dition existing  in  most  planetary  iicbulie 
(see  Fig.  1),  he  said  that  the  nebulous  mat- 
ter seemed  "more  fit  to  produce  a  star  by 
its  condensation  than  to  depend  upon  the 
star  for  its  existence." 

Herschel's  mind  was  profoundly  philo- 
sophic, and  his  ideas  about  nebulte  attracted 
wide  attention.  They  may  easily  have  sug- 
gested Lajilace's  celebrated  nebular  hy- 
pothesis o£  the  origin  of  our  solar  system, 
announced  a  few  yeara  later.  Hersche! 
thought  of  the  birth  of  many  stars  from  the 
nebulie;  Laplace's  hypothesis  ventured  to 
describe  in  detail  the  process  of  the  develop- 
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ment  of  one  nebula  into  our  sun,  its  planets 
and  their  moons. 

It  ia  necessary  for  the  satisfactory  pres- 
entation of  our  subject  that  we  grasp  the 
principal  features  of  our  stellar  system, 
and  we  shall  devote  a  few  sentences  to  its 
description. 

The  universe  of  stars — our  stellar  system 
— is  believed  by  astronomers  to  occupy  a 
limited  volume  of  space  that  is  somewhat 
the  shape  of  a  very  flat  pocket  watch ;  more 
strictly,    a    much    flattened    ellipsoid    or 


spheroid.  It  is  not  intended  to  convey  the 
impression  that  the  boundaries  of  the 
stellar  system  are  sharply  defined,  nor  that 
the  stars  are  uniformly  distributed  through- 
out the  ellipsoid  (see  Figs.  2,  18  and 
others),  but  only  that  the  stars  are  more  or 
less  irregularly  distributed  throughout  a 
volume  of  space  roughly  ellipsoidal  in  form. 
The  thinning  out  of  stars  near  the  confines 
of  the  system  may  be  both  gradual  and  ir- 
regular. The  equatorial  plane  of  the  ellip- 
soid is  coincident  with  the  central  plane  of 


Fro.  2.     Milkj  Wa?  arotmd  tbe  star  Gamma  Cygni,  pfaotographed  bj  Barnard  with  the  10-ineh  Brace 
telescope  of  tbe  Yerkes  Observatory. 
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the  Milky  Way.  We  see  the  Milky  Way,  or 
Galaxy,  as  a  bright  band  encircling  the  sky 
because,  looking  toward  the  Galaxy,  we  are 
looking  out  through  the  greatest  depth  of 
stars.  There  remains  considerable  uncer- 
tainty as  to  the  dimensions  of  the  system, 
chiefly  for  two  reasons :  first,  the  stars  near 
the  surface  of  the  ellipsoid  are  everywhere 
too  far  away  to  let  us  measure  their  dis- 
tances; and,  secondly,  the  system  may  be 
considerably  larger  than  it  seems  because 
of  possible  obstruction  of  starlight  in  its 
passage  through  space.  Newcomb  has  sug- 
gested that  the  shorter  radius  of  the  sys- 
tem, at  right  angles  to  the  plane  of  the 
Galaxy,  may  be  taken  as  of  the  order  of 
three  thousand  light-years.  The  long  radii, 
those  in  the  plane  of  the  Milky  Way,  may 
be  at  least  ten  times  as  great ;  that  is,  thirty 
thousand  light-years,  or  more. 

Our  solar  system  is  believed  to  be  some- 
where near  the  center  of  the  stellar  system : 
the  counts  of  stars  in  all  parts  of  the  sky  do 
not  indicate  that  any  one  section  of  the 
Milky  Way  structure  is  appreciably  closer 
to  us,  so  to  speak,  than  the  other  sections  of 
it.  It  should  be  said  that  Easton's  studies 
of  the  Galaxy  place  its  probable  center  in 
the  rich  region  of  the  constellation  Cygnus. 
These  conceptions  of  the  stellar  universe 
and  of  the  Milky  Way  agree  in  all  impor- 
tant particulars  with  the  ideas  of  Immanuel 
Kant  published  in  the  year  1755.  However, 
it  was  the  star  counts  by  the  two  Herschels, 
father  and  son,  which  put  this  conception 
of  the  stellar  system  upon  the  basis  of  con- 
fidence. Sir  William  Ilerschel,  using  an 
eighteen-inch  reflecting  telescope  in  the 
northern  hemisphere,  and  Sir  John  Her- 
schel,  using  the  same  telescope  in  the 
southern  hemisphere,  counted  the  stars 
visible  in  the  same  eye-piece  in  7,300  regions 
distributed  rather  uniformly  over  the  en- 
tire sky.  They  found  that  the  number  of 
stars  decreased  rapidly  as  they  passed 
from    the    central    plane    of    the    Galaxy 


toward  the  north  and  south  poles  of  the 
Galaxy.  Here  is  a  table  deduced  by  Struve 
from  the  Herschels'  counts: 


Average  Number  ot  Stan 

Galactic  I^tltude^  Zones 

Per  Field  IS*  In  Diameter 

-f  90°-  +  75« 

4.32 

+  75  -  -f-  60 

5.42 

+  60  -  +  45 

8.21 

+  45  -  +  30 

13.61 

+  30  -  +  15 

24.09 

+  15  -         0 

53.43 

0  -—15 

59.06 

—  15 30 

26.29 

—  30 45 

13.49 

—  45  -  —  60 

9.08 

—  60 75 

6.62 

—  75 90 

6.05 

The  average  number  of  stars  in  the  Milky 
Way  zone  30°  wide,  that  is,  between  galac- 
tic latitudes  -f- 15°  and  — 15°,  visible  in  the 
eyepiece  of  the  telescope,  was  fifty-six,* 
whereas  in  the  regions  surrounding  the 
north  and  south  galactic  poles  (latitudes 
between  75°  and  90°)  the  average  visible  in 
the  same  eyepiece  was  but  five.*  The  great 
condensation  in  the  Milky  Way  is  not  fully 
evident  from  the  table.  The  stars  are  much 
more  numerous  near  the  central  line  of  the 
Milky  Way  than  they  are  near  its  borders. 
The  average  number  along  the  central  line 
found  by  Sir  William  Herschel  was  122. 
There  is  no  reason  to  doubt  that  the  pre- 

2  The  galactic  latitude  of  a  star  is  its  angular  dis- 
tance from  the  nearest  point  of  the  central  line  of 
the  Galaxy,  in  the  same  way  that  the  terrestrial 
latitude  of  a  city  is  the  city's  angular  distance 
from  the  nearest  point  of  the  earth's  equator. 

3  A  recent  study  of  Mr.  Franklin  Adams 's  photo- 
graphs of  the  sky,  by  Chapman  and  Melotte,  shoirs 
a  considerably  smaller  ratio  than  the  56:5  found 
by  the  Herschels.  Seares  has  recently  determined 
from  Mount  Wilson  photographs  that  the  number 
of  stars  per  square  degree  along  the  central  line  of 
the  Milky  Way  is  more  than  twenty  times  as  great 
as  the  number  per  square  degree  near  the  gahwtic 
poles;  a  result  in  remarkably  close  confirmation  of 
the  Herschels'  counts.  The  source  of  the  discord- 
ance between  Chapman  and  Melotte 's  results  and 
Seares 's  results  remains  unexplained. 


Fio.  3.  The  Spectrum  of  the  Great  Spiral  Nebula  in  Andromeda,  photo- 
graphed by  Slipher  at  the  Lowell  Observatory. 

[Ths  series  of  bright  lines  along  the  upper  and  lower  margins  are  the 
reference  spectrum.  The  nebular  spectrum  runs  borisoutally  through  the 
central  area.] 


ponderance  of  stars  visible  in  the  Milky 
Way  is  due  to  the  greater  extension  of  the 
stellar  system  in  that  direction  than  in  the 
direction  of  the  galactic  poles. 

Sir  John  Hersehel,  the  son,  extended  the 
father's  search  for  nebulfe  to  the  southern 
sky,  by  observing  at  the  Cape  of  Good  Hope 
in  the  1830  'a.  He  later  charted  all  of  the 
known  nebulte,  both  north  and  south,  upon 
a  sphere  representing  the  entire  sky,  and 
found  the  surprising  condition  that  the 
nebulce  in  general  avoid  the  Milky  Way. 
Several  decades  earlier  William  Hersehel 
had  noticed  within  the  Galaxy  that  the 
nebulse  are  the  more  plentiful  where  the 
stars  are  scarce.  When  the  stars  in  the 
eyepiece  of  his  telescope  would  suddenly 
change  from  numerous  to  few  he  was  ac- 
customed to  say  to  his  recording  assistant, 
"Get  ready,  nebulas  are  coming."  These 
general  facts  of  stellar  and  nebular  distri- 
bution, where  stars  are  scarce  nebulie 
abound,  and  where  stars  abound  nebulae 
are  scarce,  led  Herbert  Spencer,  among 
others,  to  emphasize  the  view  that  the  evi- 
dence for  a  relationship  of  stars  and  nebulre 
is  overwhelmingly  strong.  This  he  called 
"the  relationship  of  avoidance." 

In  the  year  1864  occurred  a  great  astro- 
nomical event,  William  Hugsiris  poiated 
his  spectroscope  to  a  well-known  planetary 
nebula  in  Draco  (Pig,  1,  c)  and  found 
that  its  visible  spectrum  consisted  of  three 
isolated  bright  lines  (see  Fig  32,  N.  G.  C. 
6543,   the  three  lines  at  the  right  end  of 


spectrum).  This  observation  gave  a  death 
blow  to  the  hypothesis  then  prevailing  that 
all  the  nebulffi  would  prove  to  be  clusters 
of  stars  if  only  our  telescopes  were  power- 
ful enough,  or  if  the  nebulie  were  brought 
near  enough  to  us.  The  spectroscope  said 
very  definitely  and  with  finality :  the  Draco 
nebula  is  unresolvable ;  it  is  a  mass  of  glow- 
ing gases,  A  cluster  of  stars  can  not  give 
that  type  of  spectrum.  Other  nebulae  were 
tested  by  Huggins's  spectroscope.  Some  of 
these  objeels  gave  bright-line  spectra,  but 
the  great  majority  had  continuous  spectra. 
Whether  the  latter  were  actually  continu- 
ous or,  as  in  the  case  of  the  sun  and  other 
middle-aged  stars,  the  apparently  continu- 
ous spectra  of  the  nebulae  were  really  inter- 
rupted by  hundreds  and  thousands  of  ab- 
sorption lines,  could  not  be  decided  because 
the  nebular  spectra  were  exceedingly  faint. 
The  eye  could  not  have  seen  the  absorption 
lines  even  if  they  were  present.  It  is  only 
in  the  last  two  decades,  through  the  use  of 
rapid  photographic  plates  and  of  exposures 
a  great  many  hours  in  length,  that  the 
existence  of  absorption  lines  in  the  continu- 
ous spectra  of  the  nebuUe  (see  Fig.  3)  has 
been  proved  for  all  of  the  nebulte  sub- 
mitted to  adequate  test. 

Lord  Ros.se 's  famous  six-foot  reflecting 
telescope  marked  an  epoch  in  nebular  re- 
search, in  the  year  1845,  by  showing  that 
certain  well-known  nebulae  are  of  spiral 
slructure — pretty  certain  evidence  that 
they    are    in    rapid    rotation.      Roberts's 
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photography  of  nebulie  in  the  '90 's  added  discovery  that  the  great  majority  of  the 
to  our  knowledge  of  them,  but  the  number  nebulce  are  spirals.  Keeler's  results  have 
of  spirals  known  to  exist  was  still  not  more  been  abundantly  confirmed  by  later  ob- 
than  two  or  three  dozen  out  of  the  approxi-  servers:  Perrine,  Wolf,  Path,  Curtis  and 
mately  10,000  objects  listed  in  Dreyer's  others.  Using  the  sixty-inch  reflector  of 
General  Catalogues  of  nebulfe  and  clusters,  the  Mount  Wilson  Solar  Observatory,  Fath 
photographed  139  small  areas  uniformly 
distributed  over  the  northern  three  fifths 


Fio.  4.  Spiral  Nebula  Meesier  81,  photograplied 
by  Heeler  with  the  Croasley  Reflector  of  the  Lick 
Observatory. 

A  great  impetus  was  given  to  the  study 
of  the  nebulie  when  Keeler  began  to  photo- 
graph them,  in  1898,  with  the  Crossley  re- 
flecting telescope  of  the  Lick  Observatory. 
His  photographs,  covering  small  areas  in 
many  different  parls  of  the  sky,  recorded 
hundreds  of  nebulie  hitherto  unseen.  Using 
these  small  photographs  as  sample  tests  of 
nebular  distribution,  he  estimated  con- 
servatively that  his  telescope  could  discover 
at  least  120,000  nebuls  in  the  entire  sky 
whenever  he  cared  to  undertake  the  work. 
Keeler's  photographs  were  revolutionary  in 
another  sense:  they  led  him  to  the  capital 


Fio.  5.  Spiral  Nebula  Uessier  51,  photographed 
by  Curtis  with  the  Croaaley  Reflector  of  the  Lick 
Observatory. 

record  about  162,000  nebul*.  Perrine, 
using  the  Crossley  reflector,  estimated  the 
number  discoverable  as  still  greater.  All 
the  observers  have  found  the  faint  nebuls 
to  present  a  variety  of  elliptic  forms,  such 
as  we  should  expect  if  they  are  spirals 
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whose  principal  planes  are  distributed  in 
direction  at  random.  Many  of  them  are 
approximately  circles,  as  if  they  are  spirals 
seen  flatwise   {Pig.   5) ;  others  appear  as 


Pig.  6,  Spiral  Nebula,  edgewise,  N.Q.C.  4244, 
photographed  by  Keeler  with  the  Crossley  ReQector 
of  the  Lick  Obaervatorf. 

spindles,  or  as  spirals  seen  edgewise  (Fig. 
6) ;  and  the  great  majority  have  intermedi- 
ate elliptic  forms  (Fig.  7).  The  plain 
inference  is  that  the  very  faint  nebulte  are 
for  the  most  part,  and  perhaps  almost  en- 
tirely, spirals. 

We  have  mentioned  Sir  John  Hersehel's 
charting  of  the  nebulte  with  reference  to 
their  distribution  over  the  sky.  Proctor 
charted  all  the  nebulte  and  star  clusters 
known  up  to  1869,  as  in  the  illustration 
(Fig.  8).  The  positions  of  the  nebula  are 
indicated  on  the  charts  by  the  small  dots. 
Their  peculiar  relationship  to  the  Galaxy 
is  apparent.  The  star  clusters  are  plotted 
on  the  charts  as  eros.ses.  It  is  clear  that 
the  clusters  are  found  prevailingly  in  the 
galactic  regions  and  in  the  two  Magellanic 
Clouds  (see  Figs.  22  and  23),  the  Greater 
and    the    Lesser,    which    are    about    20° 


from  the  south  pole  of  the  sky  and  are  far 
to  one  side  of  the  Galaxy.  We  should  per- 
haps explain  that  the  two  Magellanic 
Clouds  are  great  clusters  of  stars  and 
nebulte,  covering  many  square  degrees  each, 
which  have  the  same  general  appearance 
as  many  of  the  cloud  forms  of  the  Galaxy 
itself.  We  shall  later  find  reason  for  be- 
lieving that  these  Clouds  are  isolated  stellar 
systems,  separate  from  and  independent  of 
our  stellar  system. 

It  is  the  small  star  clusters,  the  clusters 
of  rather  widely  separated  stars,  and  the 
clusters  of  irregular  form  which  show  the 
strongest  preference  for  the  galactic  re- 
gions ;  and  there  is  no  reason  to  doubt  that 
all  of  such  clusters  belong  to  our  system. 
The  globular  clusters,  rich  in  stars  and  sym- 
metrical in  form,  of  which  only  83  are 
known  in  the  whole  sky,  likewise  show  a 
strong  preference  for  the  Milky  Way,  and 
it  is  probable  that  most  of  them,  in  fact 
nearly  all  of  them,  are  within  our  stellar 
system;  but  the  greatest  of  these  clusters, 


Fio.  7.  Spiral  Neliula  N.G.O.  253,  pbotograplied 
by  Keeler  with  the  CrosBlcj-  Reflector  of  the  Lick 
Observatorj'. 

such  as  the  cluster  in  Hercules  and  two 
clusters  oven  more  prominent  in  the  south- 
ern sky,  are  .seen  at  considerable  angular 
distances  from  the  Milky  Way  structure. 
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Southern  Hemiiiphere. 
Distribution  of  Nebulte  anil  Star  Clusters  according  ti 
clusters  by  crosses. 


Nortbem  Hemispbere. 
Proctor.    NebulB  are  marked  by  doto; 


Path's  photographs,  covering  very  small  of  the  diagram.     The  distribution  of  the 

areas  in  the  centers  of  139  regions,  recorded  nebulae  is  seen  to  be  irregular  and  patchy, 

nebulie  hitherto  undiscovered  in  the  num-  but  the  fact  is  indisputable  that  the  faint 

bers  set  down  in  his  chart,  reproduced  in  nebulie  discovered  with  the  most  powerful 


Fig.  9.  The  curve  drawn  across  the  chart 
represents  the  central  line  of  the  Galaxy. 
The  north  pole  of  the  Galaxy  is  at  N,  and 
the  south  pole  is  near  S  at  the  lower  edge 


photographic  telescopes  in  the  world,  like 
the  brighter  nebuls  discovered  visually  by 
the  Herschels  and  others,  abhor  the  Milky 
Way.      In    the    northern    hemisphere,   as 


Fio.  10.  Planetary  Nebul».  (a)  and  (6)  are  eompoBite  drawings  from  photographs, 
and  (c)  is  a  direct  copy  of  a  photograph,  made  hy  Curtis  with  the  Croasley  Reflector  of 
the  Lieli  Observatory. 

(n)  N.G.C.,  351.     (6)  N.G.C.  6818.     (<■)  N.G.C.  7293. 
1  inch=;8'.5. 


Herschel  and  Proctor  had  established,  they 
cluster  more  densely  in  the  neighborhood 
of  the  pole  of  the  Galaxy.  In  the  southern 
hemisphere  they  show  the  same  tendency, 
but  not  ao  strongly  marked.^  Two  or  three 
hundred  of  the  brighter  nebulte  have  long 
been  known  to  exist  in  and  near  the  Milky 
Way,  but  faint  nehulffi,  such  as  those  scores 
of  thousands  which  Keeler  showed  are  still 
awaiting  discovery,  are  practically  non- 
existent in  the  galactic  region. 

Let  us  examine  more  carefully  the  distri- 
bution of  the  nebula!  with  reference  to  the 
Galaxy,  and  with  reference  to  the  physical 
conditions  which  seem  to  exist  within  them. 

Out  of  approximately  fifteen  thousand 
nebulte  thus  far  discovered,  fewer  than  150 
are  planetariea.    They  exist  in  a  variety  of 

<  It  IB  not  intended  to  convey  the  impreaaian  that 
the  nebular  distribution  is  merely  a  function  of  the 
galactic  latitude;  the  observed  nebula;  are  more 
numerous   in   certain   galactic   longitudes   than   in 


sizes,  from  a  few  that  are  only  two  or  three 
seconds  of  arc  up  to  others  a  quarter  of  a 
degree  in  diameter.  The  difference  in  size 
is  due,  at  least  in  large  part,  as  Curtis  has 
recently  made  clear,  to  a  difference  in  the 
distances  of  the  bodies  from  us.  A  con- 
siderable number  of  them  appear  to  be  more 
and  more  condensed  as  we  approach  their 
centers,  but  the  ring-form  planetariea  are 
the  prevailing  type  (see  Fig,  10).  These 
rings  of  nebulosity  are  apparently  not  true 
rings,  existing  chiefly  in  two  dimensions, 
but  ellipsoidal  shells  of  matter  seen  as  rings 
in  projection  on  the  background  of  the  sky. 
If  thoy  were  tnie  rings,  we  should  see  some 
of  them  as  extremely  elongated  ellipses, 
and  others  ought  to  be  long  and  slender  as 
a  result  of  seeing  them  edgewise.  Those 
forms  are  wholly  unknown.  Now  all  of  the 
planctaries  give  spectra  consisting  chiefly 
of  isolated  bright  lines  {see  Pig.  32) ;  that 
is,  they  are  gaseous  in  constitution,  and  are 
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Pig.  11.    Distribution  of  Planetary  and  Irregular  Bright-line  Nebul©. 
Right  Ascen.  12*  to  24".  Right  Ascen.  O"*  to  12". 

•  =  Planetary  nebulas.  O  =  Irregular  bright-line  nebulae. 

The  irregular  lines  enclose  the  brighter  galactic  structure. 

The  positions  of  the  Greater  and  Lesser  Magellanic  Clouds  are  shown  above  and  to  the 
right  of  the  south  pole  of  the  right-hand  chart. 


shining  by  their  own  light.  A  very  large 
proportion  of  them  are  in  or  adjacent  to 
the  structure  of  the  Milky  Way,  or  in  the 
Magellanic  Clouds  (see  Fig.  11).  There  are 
a  few  exceptions,  but  the  exceptions  almost 
certainly  find  their  explanation  in  the  rela- 
tive nearness  of  these  few  to  us,  so  that, 
being  a  little  to  one  side  of  the  central 
plane  of  the  stellar  system,  they  are  seen 
in  projection  at  some  distance  to  one  side 
or  the  other  of  the  galactic  structure. 

The  large  irregular  nebulffi  whose  spectra 
are  know^n  to  consist  of  bright  lines  are 
charted  as  open  circles.  Such  nebulae  at  a 
considerable  distance  from  the  Galaxy  are 
very  scarce  indeed. 

The  motions  of  approach  and  recession  of 
the  bright-line  nebulaj  have  been  observed 
with  spectrographs  at  the  Lick  and  D.  0. 
Mills  observatories.  The  large  and  form- 
less bright-line  nebulae,  such  as  the  Trifid 
and  Orion  nebulje,  are  almost  at  rest 
amongst  the  stars;  their  individual  veloc- 


ities are  small,  and  the  mean  velocity  of  the 
group,  with  reference  to  our  stellar  system, 
is  zero.  These  nebulae,  considered  as  a  sys- 
tem, are  not  moving  through  the  stellar 
system.  They  are  in  it  and  a  part  of  it. 
Many  of  the  planetary  nebulae  (see  Figs. 
1  and  10)  have  high  velocities,  as  individ- 
uals, but  when  we  consider  them  collectivelv 
their  motion  with  reference  to  the  stellar 
system  is  in  effect  zero.  They  too  are  of 
our  system. 

There  are  in  or  not  very  far  from  the 
Milky  Way  many  irregular  nebulae,  of 
a  great  variety  of  sizes,  whose  types  of  spec- 
tra are  for  the  most  part  unknown.  They 
are  intrinsically  faint,  and  their  investiga- 
tion is  a  most  promising  problem  of  the 
immediate  future.  Two  of  these  nebula;, 
according  to  Slipher,  have  spectra  identical 
with  the  brilliant  stars  which  seem  to  be 
immersed  in  them;  that  is,  continuous 
spectra,  except  as  the  absorption  lines  of 
helium  and  hydrogen  are  present  in  both 
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the  nebular  and  the  stellar  spectra.  These 
facts  have  led  Slipher  to  favor  the  view 
that  the  two  nebulie  are  not  shining  by  their 
own  light,  but  by  the  reflected  light  of  the 
brilliant  stars  in  their  midst.  One  of  these 
is  the  nebula  in  which  the  Pleiades  cluster 
is  immersed  (Fig.  13),  and  the  other  is 
around  the  bright  star  Rho  Ophiuchi  (Fig. 
14).     There  are  in  the  Milky  Way  many 


scores  of  nebulte  such  as  these,  though  for 
the  most  part  fainter;  but  whether  their 
spectra  are  of  the  bright-line  type  or  re- 
flected-light  type,  we  do  not  know. 

Our  photographic  telescopes  are  confirm- 
ing William  Herschel's  observation  that 
these  larg.e  and  formless  nebula  are  in  or 
are  bordered  by  regions  of  sky  showing 
fewer  stars  than  abound  in  the  surround- 


Fio.  12.     The  Trifia  Nehuin,  in  Sagittal 


lus,  photo  gruplied  b;  Keeler  with  the  CiosRley  Reflector  of  the 
Lick  Observatory. 
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Fia.  13  The  (inner)  Pleiailes  Nebula,  photographed  hy  Keeler  with  the  Crossley  Keflector  of  the  Lidi 
ObBervatory.  (By  engraver  "s  error  the  plate  is  reversed  in  one  direction,  as  indicated  by  the  letters 
W,  N,  E,  S.) 


ing  regions.  The  bright  stars  in  the 
Pleiades,  those  really  belonging  to  the 
clu8t<>r,  are  numerous,  but  within  the  clus- 
ter as  we  see  it,  and  in  a  considerable  area 
of  the  adjacent  sky,  the  faint  stars  are 
markedly  scarcer  than  in  the  areas  farther 
away.  Barnard  has  found  that  the  sky  in 
the  region  around  the  Pleiades  group  is 
possessed  of  much  nebulosi'y.     It  is  a  nat- 


ural question,  are  the  faint  stars  scarce  be- 
cause the  nebulosity  there  existing  has  not 
yet  condensed  into  stellar  forms  T  This 
may  be  true  in  part,  but  we  shall  find  much 
more  probable  the  view  that  the  faint  stars 
are  deficient  in  numbers  because  the  nebular 
materials,  at  a  certain  distance  away  from 
us,  are  obstructing  the  light  of  the  faint 
stars  that  are  far:her  away  from  us  than 
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Fjo.  14.    The  Mil1(7  Way  around-Bho  OphiucM,  photographed    by    Barnard    i 
Bruce  Telescope  at  the  Verkes  Observatory. 


ith    the    10-iDch 


the  nebula  is.  A  similar  deficiency  of  faint 
stars  exists  within  the  great  nebula  of 
Orion,  and  likewise  in  the  adjacent  areas, 
where  Mr.  William  H.  Pickering  has  found 
a  very  large  part  of  the  constellation  of 
OrioD  to  be  covered  with  faint  nebulosity. 
"We  shall  give  illustrations  of  several  regions 
(see  Figs.  14,  15,  16)  where  this  condition 
— the  presence  of  nebulosity  and  the  scar- 
city of  faint  stars — is  so  marked  as  to  be  at 
once  apparent.  There  are  -so  many  regions 
in  and  near  ihe  Galaxy  where  these  rela- 
tionships exist  that  we  can  not  doubt  their 
significance.  The  faint  stars  are  relatively 
scarce  chiefly  because  the  nebular  materials 
cut  off  the  light  of  the  more  distant  stars. 


This  explanaticn  is  reached  by  several  lines 
of  evidence,  but  we  take  time  to  present 
only  one. 

It  is  established  by  modem  astronomy 
that  the  individual  slars  are  in  rapid  mo- 
tion. The  speeds  of  the  naked-eye  stars 
average  about  sixteen  miles  per  second. 
The  distant  fainter  stars,  so  far  as  they 
have  been  observed,  are  also  traveling 
rapidly.  There  is  a  tendency  to  favor  cer- 
tain directions  of  raolion,  and  the  stars  in 
certain  small  groups  are  keeping  company 
through  space;  but  a  large  share  of  stellar 
motion  is  at  random.  There  are  stars 
traveling  in  all  directions.  We  have  not 
the  direct  evidence  as  to  the  motions  of  the 
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faint  stars  in  the  far  distant  outposts  of  the 
Galaxy,  but  we  have  no  reason  to  suspect 
that  their  characteristic  motions  are  unique. 
We  can  see  no  escape  from  the  condition 
that  all  the  stars  are  in  motion.  Under 
these  circumstances  we  are  unable  to 
explain    how    within    a   great    volume    of 


Fio.  15.  Irregular  Nebula  N.G.C.,  5146,  photo- 
graphed bj  Curtia  with  the  CtosbIbj  Reflector  of 
the  Liek  Observatory. 

(The  circular  halos  around  the  brighter  stars  are 
anavoidable  defects  and  are  not  real.) 

space  that  is  rich  in  stars  there  can  be  a 
smaller,  but  still  enormous  volume  of  space, 
nearly  free  of  stars.  Their  random  motions 
should  distribute  them  more  uniformly 
than  we  observe  to  be  the  ease.  Let  us 
illustrate  by  the  celebrated  black  holes,  the 
so-called  "coal  sacks,"  in  the  constellation 
of  Sagittarius  (Pig.  17).  In  a  region 
where  the  stars  are  especially  plentiful  are 
two  small  areas  all  but  empty  of  visible 


stars.  An  enlargement  of  a  photc^raph  by 
Barnard,  the  preeminent  student  of  this 
subject,  shows  the  effect  still  better.  How 
can  such  great  "holes"  through  the  stellar 
system  be  surrounded  by  a  plenitude  of 
stars  moving  more  or  less  at  random  so  as 
to  give  a  high  density  of  star  distribution 
right  up  to  the  sharply  defined  edges  of 
the  holes,  and  yet  leave  the  holes  empty  of 
stars?  With  the  help  of  all  astronomical 
experience  we  can  not  explain  the  phe- 
nomena by  the  absence  of  stars.  I  think  we 
must  assume,  with  Barnard  and  others, 
that  the  stars  are  actually  there,  and  that 
they  are  invisible  because  invisible  mate- 
rials between  us  and  the  stars  are  absorb- 
ing or  occulting  the  light  which  the  stars 
are  trying  to  send  us.  Much  of  the  inter- 
esting structure  in  the  Milky  Way  is  prob- 
ably due  in  a  like  manner  to  obstruction 
by  materials  lying  between  us  and  the  great 
clouds  of  stars  (see  Pig.  18).  It  is  char- 
acteristic of  the  galactic  structure  that 
where  luminous  nebulae  seem  to  reduce  the 
numbers  of  faint  stars  visible,  the  reduc- 
tion in  numbers  of  stars  extends  also  far 
out  beyond  the  lim.its  of  visible  nebulosity 
(see  Pigs.  14,  15  and  16),  and  we  can 
scarcely  resist  the  conclusion  that  invisible 
extensions  of  the  luminous  nebular  fabric 
exist  as  obstructing  agents. 

There  are  many  other  lines  of  evidence 
in  support  of  the  hypothesis  that  invisible 
matter  exists  in  abundance  within  the 
stellar  system : 

1.  Neweomb  and  Kelvin,  working  inde- 
pendently and  on  the  assumption  that  the 
motions  of  the  stars  are  generated  by  gravi- 
tational attractions  originating  within  the 
stellar  system,  were  unable  to  account  for 
the  high  observed  velocities  of  stare,  except 
on  the  hypothesis  that  the  visible  stars 
contain  only  a  small  fraction  of  the  matter 
existing  in  the  system ;  the  greater  part  of 
the  attracting  material  in  the  stellar  sys- 
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tern  being  non-luminous,  or  at  least  invis- 
ible. 

2.  Tlierc  must  be  an  enormous  amount  of 
comet  material  distributed  throughout 
space.  The  astronomers  discover  only  a 
negligibly  small  proportion  of  the  comets 
which  pass  near  the  center  of  our  solar  sys- 
tem. May  not  comet  materials'ejtist  also  in 
abundance  in  the  systems  of  the  other  stars? 

3.  Students  of  meteors  have  established 
that  the  separate  little  bodies  which  collide 
with  the  earth's  atmosphere  and  are  respon- 


sible for  the  so-called  shooting  stars  are 
stupendous  in  numbers.  It  has  been  esti- 
mated that  as  many  as  twenty  or  thirty 
millions  of  such  bodies  collide  with  the 
earth  every  twenty-four  hours.  How  in- 
comparably and  inconceivably  greater  must 
be  the  total  number  in  our  solar  system. 
The  power  of  these  countless  particles  to 
obstruct  the  passage  of  light  is  not  negli- 
gible. There  may  be  as  many  such  particles 
on  the  average  around  the  other  stars  m 
our  stellar  system. 
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4.  The  so-called  new  stars,  otherwise 
known  as  temporary  stars,  afford  interest- 
ing evidence  on  this  point.    These  are  stars 

which  suddenly  flash  out  at  points  where 
previously  no  stars  were  known  to  exist ;  or, 
in  a  few  cases,  where  a  faint  existing  star 
has  in  a  few  daj's  become  immensely 
brighter.  Twenty-nine  such  stars  have  been 
observed  in  the  past  three  centuries,  nine- 


Fio.  17.  The  Dark  Holes,  or  "Coal  Sacks,"  in 
Sagittarius,  photographed  by  Barnard  with  tbe 
10-ineh  Bruce  Telescope  of  the  Yerkes  Observatory. 

teen  of  them  since  1886  when  the  photo- 
graphic dry  plate  was  applied  systemat- 
ically to  the  mapping  of  the  heavens,  and 
fifteen  of  the  nineteen  are  to  the  credit  of 
the  Harvard  observers.  This  is  an  average 
of  one  new  star  in  less  than  two  years  in  the 
last  three  decades;  and,  as  some  of  the 
fainter  new  stars  undoubtedly  come  and  go 
unseen,  It  is  evident  that  they  are  by  no 
means  rare  objects.  Now  all  of  the  tempo- 
rary stars  except  five  appeared  in  the 
Milky  Way,  and  four  of  the  five  exceptions 
are  worthy  of  note.  Two  of  the  five  ap- 
peared in  well-known  nebulfe;  another  was 
located  close  to  the  edge  of  a  spiral  nebula, 
and  quite  probably  in  a  faint  outlying  part 
of  it ;  a  fourth  was  observed  to  have  a  nebu- 
lous halo  about  it;  and  the  fifth  was  but 
meagerly  and  imperfectly  observed.    Keep- 


ing the  story  as  short  as  possible,  a  tempo- 
rary star  is  seemingly  best  explained  on  the 
theory  that  a  dark  or  relatively  dark  star 
traveling  rapidly  through  space  has  met 
with  resistance,  such  as  a  great  nebula  or 
elond  of  particles  would  afford.  While 
passing  through  the  cloud  the  star  is  in 
effect  bombarded  at  high  velocity  by  the  re- 
sisting materials.  The  surface  strata  be- 
come heated,  and  the  luminosity  of  the  star 
increases  rapidly.  The  new  star  of  Feb- 
ruary, 1901,  in  Perseus  afforded  interesting 
testimony.  Wolf  at  Heidelberg  photo- 
graphed in  August  an  irregular  nebulous 
object  near  the  star,  Ritchey's  photograph 
of  September  showed  extensive  areas  of 
nebulosity  in  all  directions  from  the  star. 
In  October  Perrine  and  Ritchey  discov- 
ered that  the  nebular  structure  had  ap- 
parently moved  outward  from  the  star 
(.see  Fig.  1!>).  Going  back  to  a  March 
photograph,  taken  for  a  different  pur- 
pose, Perrine  found  recorded  upon  it  an 
irregular  ring  of  nebulosity  closely  sur- 
rounding the  star  which  was  not  visible 
on  later  photographs.  The  region  seemed 
to  be  full  of  nebulosity  not  visible  to  us 
under  normal  conditions.  The  rushing 
of  the  dark  star  into  and  through  this 
resisting  medium  made  the  star  the  bright- 
est one  in  the  northern  sky  for  several 
days.  The  great  wave  of  light  going  out 
from  the  star  when  at  this  maximum 
brightness  traveled  far  enough  in  five  weeks 
to  fall  upon  non-luminous  materials  and 
made  a  ring  of  nebulosity  visible  by  reflec- 
tion. Continuing  its  progress,  with  a  speed 
of  186,000  miles  per  second,  the  wave  of 
light  illuminated  the  material  which  Wolf 
photographed  far  away  from  the  star  in  Au- 
gust, the  material  which  Ritchey  photo- 
graphed still  farther  away  in  September, 
and  the  still  more  distant  materials  which 
Perrine  and  Ritchey  photographed  in  Oc- 
tober, November  and  in  later  mouths.    We 


Fra.  18.     The  Milkj  Wa;  in  Ophiuehus  showing  apparent   absorption   or   obstruction   effeets; 
photographed  by  Barnard  with  the  lO-ineb  Bruce  telescope  of  the  Yerkee  Observatoiy. 


were  able  to  see  this  material  only  as  the 
very  strong  wave  of  light  which  left  the 
star  at  maximum  brightness  made  the  ma- 
terial luminous  in  passing. 

We  can  scarcely  doubt,  in  view  of  all 
these  facts,  that  there  is  a  stupendous 
amount  of  obstructing  material  scattered 
throughout  our  stellar  system.  This  may 
eventually  be  condensed  into  stars ;  but  the 
point  I  wish  to  emphasize  is  that  the  mate- 
rial is  there,  and  is  evidently  obstructing 
the  passage  of  light.  The  efBeiency  of  the 
obstructing  material  is  no  doubt  the  greater 
in  the  long  dimensions  of  the  system ;  in  the 
direction  of  the  Milky  Way. 


Let  us  now  consider  the  nebule  which  are 
not  in  or  near  the  Galaxy.  The  overwhelm- 
ing majority  of  the  stars  are  in  the  galactic 
zone  of  the  sky.  If  we  call  this  zone  30° 
wide,  which  makes  it  a  shade  over  one 
fourth  the  entire  sky,  we  may  say  that  this 
fourth-area  contains  certainly  three  fourths 
of  all  the  stars  known  to  exist  in  our  stellar 
system.  The  remaining  three  fourths  of 
the  sky  do  not  show  more  than  one  fourth 
of  all  the  stars.  Of  about  15,000  nebulfe 
recorded  probably  not  over  300,*  certainly 

>  It  is  not  practicable  to  state  the  number  more 
definitely.  To  illustrate  the  difSculty,  we  mention 
the  fact   that  aeveral   small   adjoining  nebuto  re- 
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November  12  and  13,  1901. 

Flo.  19.  Apparent  movement  at  nebuJoua  lai 
the  CroBslej  Reflector  of  the  Lick  Observatorj. 

[The  motion  is  beat  shown  by  the  bright  maaa 
the  Burrounding  stars.] 

not  over  400,'  are  found  in  the  galactic 
zone.  That  is,  not  more  than  one  fortieth 
or  one  fiftieth  of  the  known  nebulfe  are  in 
that  one  fourth  of  the  sky  which  contains 
the  Milky  Way;  and  these  possible  400 
galactic  nebulte  include  nearly  all  of  the 
planetary  nebulie,  nearly  all  of  the  large 
gaseous  nebulte,  nearly  all  of  the  regions 
where  large  absorbing  or  obstructing  neb- 
ulte  are  seen  to  be  effective ;  in  other  words, 
as  I  have  endeavored  to  make  clear,  nearly 
all  of  the  nebulse  that  arc  really  within  our 
stellar  system.  The  other  three  quarters  of 
the  sky  contain,  on  the  contrary,  nearly 
15,000  recorded  nebulie.  The  nebula  to  the 
south  of  the  galaxy  have  not  been  so  well 
observed  as  those  to  the  north,  and  we  shall 
here  consider  the  northern  galactic  hem- 
isphere alone.  The  one  quarter  of  the 
northern  hemisphere  immediately  around 
the  polo  of  the  Galaxy  contains  three 
fourths  of  all  the  recorded  nebulie  in  the 

corded  with  a  abort  exposure  may  be  seen  to  be  but 
parts  o(  one  great  nebula  when  the  espoaure  is 
longer. 


Januarj'  31  and  February  2,  X902. 
tter  about  Nova  Peraei.     Photographed  by  Perrine  witb 

above  and  to  the  right  of  the  center,  in  comparison  with 

whole  hemisphere,  and  the  quarter  of  the 
hemisphere  adjoining  the  central  line  of 
the  Galaxy  contains  about  one  fiftieth  of  all 
the  recorded  nebutffi  in  the  hemisphere. 
The  density  of  nebular  distribution  in  the 
Galaxy  is  only  one  fortieth  that  in  the 
quarter-area  farthest  away  from  the  Gal- 
axy. A  still  more  interesting  fact  concern- 
ing nebular  distribution  is  this:  thousands 
of  spiral  nebula  are  known  to  exist,  but  not 
a  single  spiral  nebula  has  been  found  within 
the  galactic  structure.  Some  spirals  have 
been  found  in  regions  adjoining  the  Galaxy, 
but  they  are  relatively  few.  The  spirals 
in  particular  abhor  the  Milky  Way.  As  we 
said  above,  the  very  avoidance  of  the  Milky 
Way  seems  at  first,  sight  to  show  that  they 
are  arranged  with  reference  to  it ;  that  they 
hold  some  relation  to  it.  Is  this  relation- 
ship real,  or  only  apparent!  Are  the  spiral 
nebulffi  in  or  attached  to  our  system,  or  are 
they  outside  of  our  system,  at  tremendous 
distances  from  us !  This  question  is  a  live 
one  in  the  astronomy  of  to-day.  The  old 
hypothesis  that  the  unresolved  nebulee  are 
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other  great  universes  of  stars  very  far  dis- 
tant from  our  own  universe  of  stars  is  re- 
ceiving favorable  consideration,  as  far  as 
the  spiral  nebul©  are  concerned.  In  fact, 
the  related  hypothesis  that  our  own  stellar 
system,  if  viewed  from  a  stupendous  dis- 
tance, would  be  seen  as  a  spiral  nebula,  has 
been  seriously  proposed  and  is  receiving 
favorable  consideration.  There  is  much 
merit  in  the  hypothesis  that  if  an  observer 
went  very  far  away  from  our  system,  in 
the  direction  of  one  of  the  poles  of  the 
Galaxy,  and  looked  back  to  our  stellar  sys- 
tem, he  would  see  it  fairly  circular  in  out- 
line, and  that  the  cloud  forms  which  we  see 
in  the  galactic  structure  would  to  the  dis- 
tant observer  resemble  the  ill-defined  con- 
densations so  characteristic  of  the  outer 
structure  of  spiral  nebulsB  (see  Fig.  5).  If 
the  observer  were  at  a  very  great  distance 
outside  of  our  system  in  the  plane  of  Milky 
Way  extended,  we  certainly  think  he  would 
see  our  system  as  a  greatly  elongated  ellipse 
resembling  the  many  well-known  spindle 
nebulae  which  are  interpreted  as  spirals 
seen  edgewise  (see  Fig.  6). 

Whether  we  regard  the  spirals  as  very 
large  bodies  at  enormous  distances,  far  out- 
side and  independent  of  our  system,  or  as 
within  our  system  and  therefore  compara- 
tively small  bodies  close  to  us,  we  encounter 
apparent  difficulties  of  interpretation. 
These  proceed  chiefly  from  tlieir  avoidance 
of  the  direction  of  the  Milky  Way.  We  are 
not  content  to  think  of  this  relationship  of 
avoidance  as  a  coincidence  or  accident  of 
nature.  If  the  spirals  are  far  outside  our 
system,  we  should  expect  to  see  a  great 
many  of  them  in  the  direction  of  the  Milky 
Way,  but  beyond  its  structure. 

We  have  seen  reasons  for  believing,  or  at 
least  strongly  suspecting,  that  there  is  an 
immense  amount  of  obstructing  material  in 
our  system,  and  that  this  would  be  the  most 
extensive  and  the  most  effective  in  the  long 
dimensions  of  our  system,  and  the  least  ef- 


fective in  the  direction  of  the  short  axis  of 
the  system.  If  such  obstructions  are 
operating  effectively  upon  the  light  of  ex- 
tremely faint  and  extremely  distant  nebulae, 
they  should  produce  something  like  the 
distribution  which  we  actually  observe  to 
exist  amongst  the  spirals. 


South  Pole 


\ 


Fig.  20.  Hypothetical  Cross  section  of  our 
Stellar  System,  showing  spaces  'N  and  &  occupied 
by  the  spiral  nebulce  if  they  are  within  the  stellar 
system. 

Let  us  suppose,  on  the  other  hand,  that 
the  spirals  are  in  our  system.  Why  do  we 
not  find  them  in  the  Milky  Way  structure  ? 
Why  do  they  absolutely  avoid  that  struc- 
ture ?  Why  do  they  congregate  around  the 
shorter  axis  of  our  stellar  system  f  If  they 
are  within  our  system  they  must  be  distrib- 
uted as  to  distance  and  direction  somewhat 
as  sketched  in  the  conical  volumes  N  and  S 
in  Fig.  20,  which  represents  a  cross-section 
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of  the  stellar  system,  with  the  solar  system 
somewhere  near  its  center.  This  is  an  as- 
sumed distribution  which  leads  straight  into 
difficulties  and  to  some  degree  of  absurdity. 
We  should  have  to  say  that  the  spirals  live 
close  to  the  right  of  us  and  close  to  the  left 
of  us,  but  that  they  avoid  getting  between 
us  and  the  Milky  Way  structure. 

Slipher  has  measured  the  motions  of  ap- 
proach and  recession  of  more  than  a  score 
of  prominent  spirals,  and  he  finds  they  are 
moving  with  speeds  surprisingly  high,  run- 
ning up  to  600  or  700  miles  per  second,  with 
an  average  of  roughly  250  miles  per  sec- 
ond. Now,  if  they  are  moving  at  random, 
which  is  the  probable  approximate  truth, 
their  average  speed  at  right  angles  to  the 
line  of  sight  must  be  still  higher,  and  their 
average  speed  in  space  would  be  of  the 
order  of  500  miles  per  second.  There  is  no 
class  of  objects  known  to  exist  within  our 
stellar  system  which  have  velocities  at  all 
approaching  that  scale. 

Curtis  has  conducted  an  extensive  in- 
vestigation to  determine  whether  and  how 
much  the  principal  spiral  nebulae  have 
moved  on  the  surface  of  the  sky  in  the  last 
fifteen  years,  on  the  basis  of  photographs 
taken  at  the  beginning  and  at  the  end  of 
that  period.  Lampland  and  van  Maanen 
have  similarly  sought  for  evidences  of 
change  of  position  of  three  or  four  spirals. 
The  indications  of  motion  in  all  these  cases 
are  so  slight  as  to  leave  us  uncertain 
whether  the  motions  of  the  brighter  and 
larger  spirals  across  the  face  of  the  sky  in 
fifteen  years  have  been  sufficient  for  de- 
tection. Harmonizing  this  fact  of  their 
vanishingly  small  angular  motions  with 
Slipher 's  high  speeds  in  miles  per  second, 
we  conclude  that  they  must  be  enormously 
distant,  and  therefore  enormously  large 
bodies. 

With  the  spectrograph,  Slipher  has  been 
able  to  measure  the  rotational  speeds  of  two 
or  three  spirals,  including  the  great  spiral 


in  Andromeda,  and  Pease  has  repeated  and 
extended  the  experiment  on  one  of  them. 
The  rotational  speeds  are  also  extremely 
rapid,  as  indeed  one  should  expect  from  the 
tremendous  inequalities  in  what  we  venture 
to  call  their  equatorial  and  polar  diameters. 
Assuming  that  Newton  *s  law  of  gravitation 
controls  their  rotations,  the  probable  masses 
are  stupendous.  Some  of  them  seem  to  con- 
tain enough  material  to  make  tens  of  thou- 
sands, probably  hundreds  of  thousands,  and 
possibly  millions,  of  stars  comparable  in 
mass  with  our  own  sun. 

The  spectra  of  only  a  few  of  the  brighter 
spirals  have  thus  far  been  investigated  in 
any  degree  of  adequacy,  but  they  have  the 
characteristics  which  we  should  expect  to 
find  if  the  spirals  consist  chiefly  of  multi- 
tudes of  stars.  I  say  chiefly,  because  in  the 
spectra  of  some  of  them  we  find  the  bright- 
line  spectrum  of  gaseous  nebulae  superposed 
upon  what  we  may  call  the  stellar  type  of 
spectrum. 

If  we  carried  our  spectrograph  so  far  out 
into  space  that,  looking  back,  our  stellar 
system  would  be  reduced  down  to  the  ap- 
parent size  of  the  well-known  spiral  nebulse, 
and  we  turned  the  instrument  upon  our 
condensed  system,  we  should  expect  to  see  a 
spectrum  very  like  the  continuous  and  ab- 
sorption-line spectra  yielded  by  the  spirals: 
and  certain  structures  in  our  system,  such 
as  the  region  containing  the  Orion  nebula, 
might  well  yield  the  bright  nebular  lines 
found  in  some  parts  of  certain  spirals.  Cur- 
tis has  recently  examined  the  spectra  of 
fifty  of  the  brighter  small  nebulae  hdng 
within  25°  of  the  Galaxy  which  had  not 
been  subjected  earlier  to  spectroscopic  test. 
None  of  them  showed  bright  lines;  all  ap- 
peared to  be  of  the  stellar  or  cluster  type  of 
spectrum.  An  extension  of  the  survey  to 
the  pole  of  the  Galaxy  would  probably  have 
had  similar  results. 

We  are  not  able  to  resolve  the  spirals 
into  stars,  except  as  we  seem  to  be  ap- 
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Tia.  21.     The  Spiral  Nebula,  Messier  3H,  photographed  by  Keeler  n 
CrOBsley  Reflector  of  the  Lick  Observatory. 


proaching  resolution  in  certain  parts  o£  one 
great  spiral,  Messier  33,  in  the  constellation 
of  Triangulum  (Fig.  21).  That  one  is 
probably  relatively  near  us,  but  of  that  we 
are  not  sure.  Some  astronomers  who  have 
photographed  the  Magellanic  clouds  (see 
Pigs.  22  and  23),  in  the  far  southern  sky, 
say  that  these  remarkable  objects  are  spiral 
in  structure.  If  so,  they  are  spirals  easily 
resolved  into  stars.  Nevertheless,  these 
clouds  are  enormously  distant.  Hertz- 
sprung  has  estimated,  from  certain  consid- 
erations, that  the  distance  of  the  Lesser 
.Cloud  is  of  the  order  of  30,000  light-years. 
Wilson  has  measured  the  spectroscopic  ve- 
locities of  approach  and  recession  of  twelve 


nebulre  in  the  Greater  Cloud,  and  has  found 
that  they  are  receding  with  speeds  lying  be- 
tween 150  and  200  miles  per  second.  The 
velocities  of  the  twelve  objects  difEer  from 
each  other  as  many  miles  per  second  as  we 
should  expect  to  find  for  twelve  bright-line 
nebulffi  selected  at  random  in  our  galactic 
sj-stem,  but  the  average  for  the  twelve  in 
the  Cloud  shows  an  abnormally  high  rate 
of  recession.  All  of  the  known  bright-line 
nebulfc  in  that  great  region  of  the  sky  are 
in  the  two  Clouds.  None  is  known  to  exist 
outside  of  the  Clouds  until  we  have  gone 
far  from  them  in  the  direction  of  the  Milky 
Way  (see  Fig.  11).  There  are  still  other 
reasons   for    the   unquestioned   conviction 
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that  these  iiebulee  are  actually  a  part  of  the 
structure  of  the  Clouds.  It  is  difBcult  to 
avoid  the  conclusion  that  the  observed  speed 
of  recession  of  the  twelve  nebulse  within  the 


Pio.  22.  The  Greater  Magellanic  Cloud,  photo- 
graphed bj  BSiilej,  at  the  Arequlpa,  Peru,  Btation 
of  the  Harvard  College  Observatory. 

Greater  Cloud,  averaging  175  miles  per  sec- 
ond, is  the  approximate  speed  of  reces- 
sion of  the  Greater  Cloud.  Motions  of  this 
magnitude  have  not  been  observed  for  any 
objects  known  to  be  within  our  stellar  sys- 
tem, except  in  the  case  of  three  or  four  in- 
dividual small  stars.  We  can  not  seriously 
doubt  that  the  Magellanic  Clouds  are  dis- 
tinct from  and  independent  of  our  great 
stellar  system;  and,  if  they  are  of  spiral 
structure,  they  are  spirals  relatively  near 
to  us,  as  the  distances  of  spirals  go. 

Scares  has  recently  discovered  an  inter- 
esting peculiarity  of  spiral  nebula,  at  least 
of  the  four  or  five  thus  far  studied,  by 
means  of  photographs  of  spirals,  with  ex- 
posures first  on  ordinary  plates  sensitive  to 
the  blue- violet  rays,  and  secondly  on  iso- 
chromatic  plates  and  through  screens  which 
transmit  only  the  yellow-green  rays.  The 
results,  illustrated  in  Pig,  24,  show  that  the 
light  from  the  outer  arms  of  the  spirals  is 
richer  in  the  blue  and  violet  raj-s  than  is  the 


light  from  the  central  nuclei.  The  signifi- 
cance of  these  facts  is  not  yet  clear. 

We  can  not  say  that  the  problem  of  in- 
terpreting the  spiral  nebulie  has  been 
solved.  In  fact,  it  is  a  fair  statement  that 
our  positive  knowledge  as  to  the  conditions 
existing  within  them  is  regretfully  meager. 
We  are  not  certain  how  far  away  they  are; 
we  are  not  certain  what  they  are.  How- 
ever, the  hypothesis  that  they  are  enor- 
mously distant  bodies,  that  they  are  inde- 
pendent systems  in  different  degrees  of  de- 
velopment, is  the  one  which  seems  to  be  in 
best  harmony  with  known  facts.  It  should 
be  said  that  this  hypothesis  is  a  very  old 
one.  Swedenboi^  speculated  upon  the  idea 
that  our  stellar  system  is  but  one  of  a  great 
number  of  systems.  The  serious  considera- 
tion of  the  hypothesis,  upon  the  basis  of  ob- 
served facts,  may  be  said  to  date  from  the 
two  Hersehels.  Following  Keeler's  epoch- 
making  observations  of  nebulae  in  1898- 
1900,  many  astronomers  have  studied  the 
subject. 

We  naturally  ask  why  it  is  that  certain 
globular  star  clusters  are  visible  not  far  to 
one  side  or  the  other  of  the  Milky  Way, 
whereas  the  spirals   there   are   faint   and 


Fio.  23.  The  Lesser  Magellanic  Cloud,  photo- 
graphed by  Bailey,  at  the  Arequipa,  Peru,  station 
o£  the  Harvard  College  Obaervatory. 


Seed  27,  20  mio.  Ibo,  2  hours. 

Fio.  24.  The  Spiral  Nebula,  Messier  99,  photographed  with- 
out and  with  absorbing  color  screen,  by  Seares  with  the  60-inch 
reflecting  telescope  of  the  Mount  WUson  Solar  ObBervatorj. 


scarce.  No  one  has  given  a  satisfactory 
answer  to  this  unless  it  be  correct  to  say 
that  these  great  globular  clusters  of  stars, 
though  extremely  distant,  are  yet  near  at 
hand  in  comparison  with  the  distances  of 
the  spirals.  Ritchey's  photograph  of  the 
great  cluster  in  Hercules  (Fig.  25)  records 
fully  30,000  stars,  and  these  are  undoubt- 
edly only  the  more  brilliant  members  of  the 
cluster.  Still  longer  exposures  might  re- 
cord 100,000  stars  and  yet  leave  unrecorded 
the  fainter  members  of  the  cluster  in  vastly 
greater  numbers.  Shapley  estimates  the 
distance  of  this  cluster,  from  several  lines 
of  investigation,  as  of  the  order  of  100,000 
light-years.  Other  great  clusters  have  not 
been  so  thoroughly  studied,  but  the  avail- 
able evidence  concerning  them  is  in  har- 
mony with  the  hypothesis  of  their  great  dis- 
tances. Our  own  universe  may  be  enor- 
mously more  extensive  than  we  see  it  be- 
cause the  outer  stretches  of  it  may  be  hid- 
den by  obstructing  materials.  If  the  ob- 
structing materials  consist  chiefly  of  dis- 
crete particles  whose  diameters  arc  large  in 
comparison  with  the  wave-lengths  of  light, 
we  should  expect  the  obstruction  to  be  such 
as  to  reduce  the  brightness  of  distant  ob- 
jects without  changing  seriously  the  quality 
of  their  light. 


The  most  elaborate  structure  yet  pro- 
posed to  explain  the  origin  and  develop- 
ment of  the  solar  system  is  the  planetesimal 
hypothesis  by  Chamberlin  and  Moulton. 
They  postulate  that  the  materials  now  com- 
posing the  sun,  planets  and  satellites,  at  one 
time  existed  as  a  spiral  nebula,  or  as  a 
great  spiral  swarm  of  discrete  particles, 
each  particle  in  elliptic  motion  about  a  cen- 
tral nucleus.  The  authors  go  further  back 
and  endeavor  to  account  for  the  origin  of 
spiral  nebulfe,  but  it  should  be  said  that  this 
phase  of  the  subject  is  not  vital  to  their 
hypothesis.  It  will  happen  once  in  a  while, 
they  say,  that  two  massive  stars  will  ap- 
proach and  pass  each  other  closely.  These 
stars  will  raise  great  tidal  waves  upon  each 
other  by  their  mutual  attractions,  and  there 
will  be  outbursts  of  matter  from  each  body, 
not  only  on  that  side  of  each  which  faces  the 
other  body,  but  on  the  opposite  side  of  each, 
for  somewhat  the  same  reason  that  tidal 
waves  in  our  oceans  are  raised  on  the  side 
opposite  the  moon  as  well  as  on  the  side 
toward  the  moon.  They  assume  that  a  great 
star  traveling  in  what  is  now  the  principal 
plane  of  our  solar  system  passed  close  to 
our  sun  when  it  was  in  an  earlier  stage  of 
its  existence ;  that  a  resulting  disruption  of 
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our  SUB  led  to  the  drawing  out  of  solar  ma-  revolution  about  it,  the  whole  composing  a 

terials  in  two  opposing  spiral  branches ;  and  spiral  nebula.     The  materials  in  the  two 

that  these  materials  in  part,  or  for  the  most  branches   of   the   spiral,   the   authors  say, 

part,  remained  outside  of  the  sun  and  in  eventually  combined   into   certain  central 


Fio.  25.     The  Great  Star  Cluster  in  Hercules,  photograiihei]  liy  Ritcliey  with  the  6 
jug  telescope  of  the  Mount  Wilson  Solar  Observatory. 
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Fio.  26a.  Planetary  Nebula  N.G.C.  7009. 
Composif*  drawing  by  Curtis  from  photographs 
made  with  tlie  CroBsley  Reflector  of  the  Lick 
Observatory.  With  tbe  slit  of  a  3-prism  spec- 
trograph placed  on  the  longer  axis,  the  bright 
nebular  lines  were  found  to  be  inclined  to  the 
direction  of  the  slit,  owing  to  the  rotation  of  the 
nebula,  as  shown  (exaggerated)  in  the  upper 
part  of  this  figure,  and  aa  reproduced  from  the 
spectrogram  in  Fig.  26b. 

masses,  in  accordance  with  the  simple  laws 
of  physics,  and  the  planets  and  their  satel- 


lites of  our  system,  as  they  exist  to-day,  are 
the  result. 

I  see  no  reason  to  question  that  a  spiral 
nebula  could  originate  in  this  manner :  the 
close  passage  of  two  massive  stars  could,  in 
my  opinion,  produce  an  effect  resembling 
a  spiral  nebula,  quite  in  accordance  with 
Moulton's  test  calculations  on  the  subject. 
Some  of  the  spirals  have  possibly  been 
formed  in  this  way;  but  that  the  tens  of 
thousands  of  spirals  have  actually  been  pro- 
duced in  this  manner  is  another  question, 
and  one  which,  in  my  opinion,  is  open  to 
grave  doubt.  The  distribution  of  the  spir- 
als seems  to  me  to  negative  the  idea.  If  the 
close  approaches  of  pairs  of  stars  are  pro- 
ducing the  spirals  we  should  expect  the 
spirals  to  occur  and  to  exist  preeminently 
in  and  near  the  Milky  Way  structure,  for 
that  is  where  the  stars  are ;  and  that  is  pre- 
cisely where  we  do  not  find  the  spirals. 

I  think  it  is  more  probable  that  our 
stellar  system  as  a  whole  is  a  spiral  nebula, 
or  has  analogies  to  a  spiral  nebula,  and  that 
our  solar  system  has  been  formed  from  an 
insignificant  detail  of  spiral  structure,  than 
that  our  sun  and  its  system  of  planets  and 
moons  should  be  the  evolved  product  of  an 
entire  spiral  nebula.    Of  course  we  have  not 


Fifl.  26i.  The  First  (right)  and  Second  (left)  Green  Lines  of 
Nehulium    in    the    Spectrum    of  N.G.C.  7009. 

[Enlargement  approximately  20-fold.  The  six  linos  at  the 
upper  and  lower  edges  of  the  figure  are  the  reference  spectrum  of 
titanium,  1 
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the  proof  of  this ;  but  the  chances  would  ap- 
pear to  be  strong  that  the  ancestor  of  our 
solar  system  was  a  mass,  nebulous  or  other- 
wise, comparatively  diminutive  in  size. 

There  seems  to  be  no  reason  to  doubt  the 
value  of  Herschers  opinion  that  a  plane- 
tary nebula  will  develop  into  a  star.  La- 
place 's  hypothesis  that  our  solar  system  has 


Fig.  27.  Visual  Image  (right  end)  and  Part  of 
Visual  Spectrum  (left  end)  of  the  Planetary  Neb- 
ula N.G.Ca  418. 

[The  horizontal  line  in  the  left  half  of  the  fig- 
ure is  a  part  of  the  continuous  spectrum  of  the 
stellar  nucleus  of  the  nebula  at  the  right  end.  Of 
the  three  white  circles  in  the  spectrum  the  left  one 
is  the  hydrogen  Beta  image  of  the  nebula  14  sec. 
of  arc  in  diameter,  the  middle  circle  is  the  "second 
nebuUum''  green  image  of  the  nebula  9  sec.  of 
arc  in  diameter;  and  the  right  one  is  the  ''first 
nebulium"  green  image  of  the  nebula,  11  sec.  of 
arc  in  diameter.] 

developed  from  a  small  rotating  nebula  is 
still  exceedingly  valuable,  but  it  has  been 
so  bujffeted  by  the  winds  and  waves  of  criti- 
cism that  many  of  the  details  have  had  to 
be  thrown  overboard.  I  think  we  should 
give  ourselves  some  assurance  that  certain 
of  the  planetary  nebulae  may  develop  into 
systems  bearing  many  resemblances  to  our 
solar  system.  Campbell  and  Moore  have 
been  able  in  the  past  year  and  a  half  to 
prove,  by  means  of  the  spectrograph  (see 
Figs.  26a  and  266 ) ,  that  these  bodies  are  in 
rotation — ^just  as  we  should  expect  them  to 
be  from  their  more  or  less  symmetrical 
forms— around  axes  passing  through  their 
centers;  these  axes,  in  general,  at  right 
angles  to  their  longest  dimensions.  The  ro- 
tation of  our  sun  and  the  revolution  of  our 
planets  about  the  sun,  all  in  one  and  the 
same  direction  and  very  nearly  in  the  prin- 


cipal plane  of  the  system,  afford  a  close 
analogy. 

The  rotational  velocities  of  the  gases 
composing  the  principal  rings  in  the  plane- 
tary nebulae  are  comparable  with  the  orbital 
speeds  of  our  great  planets,  Jupiter,  Sat- 
urn, Uranus  and  Neptune;  and  the  rota- 
tional speeds  of  the  gases  are  slower  and 
slower  as  we  go  out  from  the  principal 
rings,  which  is  true  of  the  orbital  speeds  of 
the  planets  of  our  system. 

It  appears  that  there  is  very  little  ma- 
terial between  the  stellar  nuclei  and  the 
principal  rings  of  the  planetaries.  The 
material  which  we  should  normally  expect 
to  find  there  has  apparently  been  drawn 
into  the  central  stars.  Very  little  material 
is  left  in  that  space  to  condense  into  plan- 
ets, just  as  in  our  solar  system  the  four 
inner  planets.  Mercury,  Venus,  earth  and 
Mars,  and  the  many  asteroids,  are  of  almost 
negligible  mass.  Jupiter  and  the  other 
three  outer  planets  contain  225  times  as 
much  matter  as  the  earth  and  the  other 
three  inner  planets  and  the  more  than  800 
asteroids. 

li  we  assume  that  the  rotational  speeds 
of  the  particles  composing  the  rings  and 
other  outer  structure  of  the  planetary 
nebulae  are  controlled  by  Newton's  law  of 
gravitation,  we  have  means  of  estimating 
the  masses  of  their  central  nuclei,  or  stars. 
The  indications  are  extremely  strong  that 
the  planetary  nebulae  are  in  general  at  least 
as  massive  as  our  solar  system :  many  times 
as  massive  in  some  cases,  possibly  less  mas- 
sive in  others.  In  them  we  seem  to  have 
enough  materials  to  develop  into  systems 
comparable  in  mass  with  our  solar  system. 

More  than  twenty  years  ago  I  observed 
that  the  different  gases  composing  several 
of  the  nebulae  are  not  uniformly  distributed 
throughout  the  nebular  structure.  The  hy- 
drogen in  some  of  the  nebulae  that  were 
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Fig.  28.  The  Spectrum  of  the  Planetary  Nebula  N.G.C.  7662,  photographed  by  Wright  with  the 
Draper  slitless  quartz  spectrograph  and  the  Croesley  reflecting  telescope  of  the  Lick  Observatory. 

[The  images  of  the  nebula  given  by  the  radiations  of  different  elements  and  different  wave-lengths 
show  a  great  variety  of  diameters  and  structural  details.  The  two  ellipses  at  the  extreme  right,  strongly 
overlapping,  are  the  two  green  nebulium  images  of  the  nebula.  The  adjoining  smaller  ellipse,  slightly 
overlapping,  is  the  hydrogen  Beta  image.  The  small  images  at  the  left  end  of  the  figure  are  far  out  in 
the  ultra-violet  region  of  the  spectrum.] 


critically  examined  was  found  to  extend 
out  farther  than  do  the  other  chemical  ele- 
ments. Such  was  the  case  in  the  great 
Orion  nebula,  in  the  Trifid  nebula,  and  in 
one  of  the  small  plafletaries,  N.  G.  C.2  418. 
Viewed  in  the  telescope,  the  latter  was  ob- 
served to  be  a  disc  of  greenish-blue  light, 
about  fourteen  seconds  of  arc  in  diameter, 
with  a  well-defined  star  near  the  center  of 
the  disc.  Viewed  in  the  spectroscope,  the 
spectrum  of  the  central  star  was  a  continu- 
ous line  of  light,  and  the  composite  disc 
was  resolved  into  three  separate  discs  (see 
Fig.  27) ;  the  largest  one  of  hydrogen, 
fourteen  seconds  of  arc  in  diameter;  a 
smaller  one,  corresponding  to  the  first  green 
line  of  the  element  nebulium,  eleven  seconds 
of  arc  in  diameter ;  and  a  still  smaller  one, 
corresponding  to  the  second  line  of  nebu- 
lium, nine  seconds  of  arc  in  diameter.  The 
nebulium  did  not  extend  out  so  far  from 
the  central  star  as  the  hydrogen.  Wolf  and 
Burns  applied  photographic  methods  to  a 
similar  study  of  the  Ring  Nebula  in  Lyra, 
in  1908  and  1910,  respectively,  and  found 
differences  both  in  the  sizes  and  in  the  de- 
tailed structure  of  the  spectral  rings. 
Wright  has  in  the  past  two  years  carried 
the  development  of  the  subject  much 
further,  by  photographic  methods  applied 
to  the  principal  planetary  nebulae  (see  Fig. 
28).  He  finds,  for  example,  that  the  dis- 
tribution of  the  helium  in  the  structure  of 
the  planetary  nebula?  always  favors  the  cen- 


tral nucleus  or  star  more  than  the  hydrogen 
and  nebulium  distribution  do.  In  some  of 
the  planetaries,  the  helium  has  apparently 
been  drawn  entirely  into  the  central  nu- 
cleus. In  one  of  the  planetaries  the  hy- 
drogen globes  seem  to  persist  brilliantly 
after  the  nebulium  images  have  become  re- 
duced in  size,  or  have  become  exceedingly 
faint.  We  can  scarcely  doubt  that  in  these 
phenomena  we  are  witnessing  certain  stages 
of  progress  in  the  gradual  evolution  of  the 
planetary  nebulae  into  the  stars  which  we 
see  at  their  centers,  or,  possibly,  into  sys- 
tems of  stars  and  planets.  The  materials, 
for  the  most  part,  seem  to  have  been  drawn 
— possibly  are  still  moving — into  the  cen- 
tral stars,  into  suns  that  are  forming ;  and  a 
very  little  of  the  materials  shown  by  ob- 
servation to  be  revolving  around  the  central 
suns  may  ultimately  be  left  to  form  planets 
of  the  systems.  Let  us  recall  that  in  our 
own  solar  system  99  6/7  per  cent,  of  the 
materials  are  in  the  sun,  and  that,  only  one 
seventh  of  one  per  cent,  of  the  materials 
exists  outside  of  the  sun,  in  the  eight  major 
planets  and  their  moons. 

The  different  sizes  of  the  elliptic  images 
of  different  chemical  elements  in  the  spec- 
trum of  a  planetary  nebula  give  some  basis 
for  the  speculative  thought  that  the  chem- 
ical composition  of  the  large  outer  planets 
of  our  solar  system  may  be  quite  different 
from  that  of  the  small  inner  planets. 

While  a  strong  case  can  be  made  out  for 
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H  of  Stellar  Spectra,  Henry  Draper  Mernorifll,  Harvard  College  Observatory. 


the  evolution  of  planetary  nebula;  into  stars 
at  their  centers,  with  possible  planets  re- 
volving around  them,  we  must  not  conclude 
that  all  stars  have  been  formed  from  plane- 
tary nebulffi.  There  are  reasons  for  reject- 
ing that  view. 

1.  Amongst  the  many  millions  of  stars 
whose  images  have  been  examined  in  the 
telescopes  or  on  photographic  plates,  fewer 
than  150  planetary  nebulffi  have  been  found. 
Unless  the  planetary-nebula  stage  of  exist- 
ence is  lived  very  rapidly,  the  numbers  are 
too  few  to  play  a  controlling  part  in  the 


development   of  stars   in   general   at   any 
point  in  stellar  evolution. 

2.  The  average  speeds  of  the  planetarj- 
nebulffi  and  of  the  difterent  classes  of  stars 
are  now  fairly  well  defined.  The  average 
speed  of  the  planetary  ncbulie  is  about 
seven  times  that  of  the  extremely  blue  stars, 
which  are  the  only  ones,  we  shall  see  later. 
that  we  need  consider  as  the  immediate 
descendants  of  the  nebula!.  There  are  in- 
deed individual  stars  which  are  traveling 
as  rapidly  as  the  individual  planetary  neb- 
uliP,  hnt  on  the  average  the  discrepancy 
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Fig.  30.     The  Spectrum  of  Alcyone,  photographed  by  Wright  with  the  Mills  Spectrograph  of  the  Lick 

Observatory. 
[The   star   spectrum    occupies   the   central   horizontal   section.      The   bright   hydrogen   Alpha  line   is 
one   fourth  inch  from  the  right  end,  and  the  dark  hydrogen  Beta  line  is  one  half  inch  from  the  left 
end.] 


seems  entirely  too  great  to  let  us  conclude 
that  the  blue  stars  in  general  could  have 
been  formed  from  planetary  nebulae  such  as 
^the  150  planetaries  now  known  to  us. 

For  the  hypothesis  that  the  stars  in  gen- 
eral have  evolved  from  irregular  nebulsB  a 
vastly  stronger  case  can  be  made. 

In  a  priceless  possession  of  astronomy, 
the  Draper  catalogue  of  stellar  spectra, 
Harvard  College  Observatory  has  classified 
the  spectra  of  a  great  many  thousands  of  the 
brighter  stars.  They  have  been  arranged  in 
a  sequence,  running  from  the  so-called  ex- 
tremely blue  stars  through  the  yellow  stars 
to  the  red  stars,  which  can  be  readily  de- 
scribed. The  main  divisions  are  illustrated 
in  Fig.  29.  Each  main  class  has  ten  subdi- 
visions, but  we  need  not  dwell  upon  details. 
The  dark  lines  in  these  spectra  indicate  the 
presence  of  certain  vapors  and  gases  of  the 
chemical  elements  in  the  outer  strata  of  the 
stars.  In  the  Class  B  stars  the  helium  lines 
rise  to  their  maximum  strength  near  the 
middle  of  the  B  subgroups  and  sink  to  in- 
significance in  the  later  B  or  earlier  A  sub- 
divisions, and  the  helium  lines  are  not 
found  at  all  in  Class  F  and  the  later  types. 
The  hydrogen  lines  are  fairly  prominent  in 
the  Class  B  stars,  but  they  increase  to  maxi- 
mum intensity  in  Class  A,  and  then  de- 


crease continuously  throughout  the  remain- 
ing groups.  The  hydrogen  lines  are  very 
inconspicuous  in  Class  M,  or  red  stars. 
The  magnesium  lines  go  up  to  a  maximum 
in  Class  A  and  down  to  disappearance  in 
the  F's  and  (?'s.  Some  of  the  metallic 
lines,  such  as  titanium  and  iron,  usually 
begin  to  show  in  the  later  subdivisions  of 
Class  A,  other  metallic  lines  first  enter  upon 
the  scene  in  Class  F,  and  they  increase  in 
numbers  and  prominence  up  to  a  maximum 
in  the  red  stars.  The  calcium  lines  are 
weak  or  entirely  wanting  in  the  Class  B% 
and  they  increase  in  intensity  as  we  pass 
down  through  the  series,  until  they  become 
the  most  prominent  features  in  the  spectra. 
We  can  not  change  the  arrangement  of 
these  spectral  classes  without  throwing  the 
sequence  of  development  of  the  spectral 
lines  into  hopeless  disorder.  This  sequence 
is  thought  to  represent  the  order  of  stellar 
evolution.  A  Class  B  star,  according  to 
that  hypothesis,  is  a  comparatively  young 
star.  It  should  develop,  in  the  course  of 
long  ages,  into  an  F,Si  G,  sl  K,  an  M,  and  so 
on,  to  its  final  destination  of  darkness  and 
invisibility. 

Some  of  the  Class  B  stars  contain  bright 
lines  of  hydrogen.  Alcyone  (Fig.  30)  and 
Pleione,  in  the  Pleiades,  contain  both  bright 


Fig.  31.     The  Spectrum  of  Eta  Carina),  photographed  by  Moore  at  the  D.  O.  Mills  Observatory  Santi- 
ago, Chile. 
[The  series  of  bright  lines  above  and  below  the  star  spectrum  are  the  reference  spectrum  of  iron.] 
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Fio.  32.     R«preBeiitative  Spectra  of  Brigbt-line  Nebulee,  photographed  by  Wright 
with  the   Milla  spectrograph   and   36-inch  refracting  teleaco|e  of  the   Lick   Observ- 


and  dark  lines  of  hydrogen.  There  are 
hundreds  of  stars  whose  spectra  contain  a 
wide  variety  of  bright  lines  and  dark  lines. 
Now  and  then  a  star's  spectrum  consists 
almost  wholly  of  bright  lines,  as  in  the  ease 
of  Eta  Carinse  (Fig.  31).  The  bright  lines 
in  stellar  spectra  tell  us  that  their  stars 
eontain  extremely  extensive  atmospheres  of 
the  gases  and  vapors  hydrogen,  helium,  and 
so  on.  A  close  relationship  exists  between 
the  Class  B  stars,  with  and  without  bright 
lines,  and  a  cla&s  of  stars  found  exten,sively 
in  the  Milky  Way  structure  whose  spectra, 
containinfT  many  bright  lines,  are  known  as 
Wolf-Rayet  spectra,  after  the  discoverers  of 
the  first  few  .stars  in  the  class.  Now,  as 
Wright  has  shown,  the  central  stars  in  the 


planetary  uebuls^  are  of  the  Wolf-Eayet 
type  (see  Fig.  32,  B.D  +  30°  3639)  in 
nearly  all  eases,  and  in  other  eases  their 
spectra  are  closely  related  to  Class  B 
spectra  (see  Fig.  32,  N.G.C.  2932).  It  has 
been  shown,  also  chiefly  by  Wright,  that  the 
spectra  of  the  nebulous  parts  of  the  plane- 
tary nebulffi  have  many  points  of  connec- 
tion with  the  spectra  of  their  central  stars. 
The  spectra  of  the  planetary  nebulee  and 
the  spectra  of  tho.se  lai^c  extended  nebulie 
(see  Fig.  32,  Orion,  etc.)  which  give  bright 
lilies  are  essentially  alike  in  character.  The 
nebulium  lines  of  the  nebulie  have  never 
been  found  to  exist  in  any  true  star,  no  mat- 
ter wiiat  its  class,  and  we  leave  thera  out  of 
account  in  this  discussion;  they  do  not  in- 
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fluence  our  present  question  one  way  or  the 
other.  Aside  from  nebulium,  the  hydrogen 
and  helium  lines  are  the  most  prominent 
ones  in  the  bright-line  nebnlte.  They  are 
the  most  prominent  ones  in  the  nuclei  of  the 
planetary  nebulEe.  They  are  prominent  in 
the  isolated  Wolf-Rayet  stars,  in  the  Class 
B  stars  containing  bright  lines,  and  in  the 


Fia.  33.  The  Ring  Nebula  in  L^ra,  photographed 
bj  Curtis  with  the  Croaslej  Heflector  of  the  Lick 
Observatory. 

Class  B  stars  containing  only  dark  lines. 
Helium  has  never  been  found  in  any  yel- 
low or  red  stars,  except  feebly  in  a  certain 
stratum  of  our  sun's  atmosphere,  and  that 
is  due  to  our  ability  to  observe  our  sun 
somewhat  in  detail ;  and  the  hydrogen  is 
relatively  feeble  in  the  later  classes  of  the 
Harvard  sequence. 

The  continuous  spectra  of  stars  as  ar- 
ranged in  the  Harvard  sequence  decrease 
continuously  in  the  relative  strength  of  the 
blue,  violet  and  ultra-violet  regions  as  we 
pass  from  the  central  stars  of  the  planetary 
nebulte,  which  are  wonderfully  strong  in 
ultra-violet  light,  down  through  the  blue 
stars   with    both    bright    and    dark    lines, 


through  the  blue  stars'  containing  dark 
lines  only,  and  on  through  the  yellow  stars 
to  the  red  stars.  The  central  star  in  the 
ring  nebula  in  Lyra  (Fig.  33)  is  invisible 
to  many  inexperienced  observers,  even  in 
the  great  Lick  telescope.  Yet  it  is  so  rich 
in  violet  light,  and  especially  in  ultra-violet 
light,  that  it  can  be  photographed  in  the 
great  reflecting  telescopes  with  an  exposure 
of  only  two  or  three  seconds.  "Wright  has 
recently  made  the  interesting  discovery  that 
the  continuous  spectra  of  niany  planetary 
nebulffi  are  remarkably  strong  in  a  long 
stretch  of  the  ultra-violet  region.  The  se- 
quence of  decreasing  richness  in  blue  and 
violet  light  extends  unbroken  from  the 
nebulie  and  nebular  nuclei  down  to  the  red 
stars. 

The  spectra  of  the  stars  are  indicative  of 
conditions  existing  in  their  surface  strata. 
We  do  not  know  definitely  just  what  con- 
ditions produce  or  accompany  certain  types 
of  spectra,  but  surface  temperature  seems 
to  be  a  prime  influence,  and  there  are  some 
reasons  for  thinking  that  electrical  condi- 
tions may  also  be  extremely  important. 
Now  all  determinations  of  the  surface  tem- 
peratures of  the  stars  make  the  extreme 
blue-violet  stars  the  hottest  of  all,  with  the 
effective  temperatures  decreasing  continu- 
ously as  we  pass  from  the  nuclear  stars  of 
the  planetary  nebulse  down  through  the 
Harvard  sequence  to  the  red  stars.  Fabry 
and  his  associates  in  Marseilles  have  re- 
cently arrived  at  the  result,  by  physical 
methods,  that  the  temperature  of  the  Orion 
nebula  is  verj'  high,  vastly  higher  than  the 
temperatures  of  the  red  and  yellow  stars, 

'  Hugftins  has  called  attention  to  a  reduction  in 
the  bTigbtne!«  of  the  ultra-violet  spectrum  of  the 
first -magnitude  star  Vega  (Class  A)  by  virtue  of 
what  seems  to  be  an  absorption  band  many  hundred 
Angstrom  units  in  width.  It  is  not  yet  known  to 
what  extent  the  ultra- violet  spectra  of  blua  stars 
in  general  may  be  affected  by  such  an  absorption 
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and  comparable  with  the  temperatures  of 
the  blue  stars.  There  again  is  a  sequence 
with  the  nebulffi  and  the  blue  stars  at  one 
end  and  the  red  stars  at  the  other. 

Fowler  has  called  attention  to  the  re- 
markable facts  that  certain  lines  of  helium, 
etc.,  requiring  the  most  powerful  electric 
discharges  at  command  to  produce  them  in 
the  laboratory — super-spark  lines,  he  calls 
them — are  found  in  the  greatest  relative 
strength  in  the  gaseous  nebulfe ;  next  in 
order  of  strength  in  the  bright-line  or  Wolf- 
Bayet  stars,  which  class  includes  the  central 
stars  of  the  planetary  nebulffi ;  and  in  lesser 
strength  in  the  first  subdivision  of  the  Class 
B  stars,  that  is,  in  the  bluest  of  the  blue 
stars  containing  dark  lines  only ;  secondly, 
that  the  lines  in  the  spectra  of  the  later 
Class  B  stars,  of  the  Class  A  and  Class  F 
stars  are  prevailingly  those  produced  under 
the  less  intense  conditions  of  the  ordinary 
electric  spark;  and,  thirdly,  that  the  lines 
in  the  yellow-red  stars  are  prevailingly  the 
are  lines  which  indicate  relatively  weak 
electrical  conditions.  That  is  another  se- 
quence of  conditions  running  from  the 
nebulfe  down  to  the  red  stars. 

There  are  still  other  sequences  running 
harmoniously  through  the  Harvard  classifi- 
cation. For  example,  the  velocities  of  the 
stars  in  their  travels  within  the  stellar  sys- 
tem increase  as  we  pass  by  spectral  classes 
from  the  large  bright-line  nebulie  and  the 
very  blue  stars  down  through  the  yellow 
stars  to  the  red  stars.  The  distances  apart 
of  the  two  components  of  double  stars,  and 
consequently   their   periods   of   revolution 


Fio.  34.  The  Irregular  Ncbuls  near  Gamma 
CassJopeiK,  photographed  by  Curtis  trith  the 
Crossle;  Geflector  of  the  Lick  Obaervatorj. 

[The  immenselj  over-exposed  image  of  the  bril- 
liant star  Gamma  Cassiopein  is  at  the  lower  left- 
iiand  corner.  Tbe  lines  radiating  from  the  center 
of  tbe  star  image  are  diffraction  effects  produced 
within  the  telescope.  The  upper  right  half  of  the 
figure  contains  much  nebulosity,  the  brighter  angles 
of  two  nebular  structures  pointing  approiiinately 
toward  the  star  Gamma.] 

around  each  other,  increase  consecutively 
as  we  pass  from  the  blue  stars  to  the  red. 
It  might  be  said  that,  so  far  as  all  these 
stellar  sequences  are  concerned,  the  course 
of  evolution  could  begin  with  either  the  red 
stars  or  the  blue  stars  and  proceed  to  the 
other  end  of  the  sequence.  Not  to  mention 
several  very  weighty  objections  to  the  as- 
.sumption  that  the  red  stars  are  effectively 
young  and  the  blue  stars  effectively  old,  we 
submit  the  case  on  the  evidence  of  the  neb- 
ulie. The  planetary  nebulte,  the  irregular 
nebulfe,  tlie  Wolf-Rayet  stars,  the  Class  B 
stars  with  bright  lines,  and  the  Class  B 


Fro.  35.     The  Spectrum  of  Ca 


■   Memorial,   Harvard   College   Observatory. 
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stars  with  dark  lines  are  found  prevail- 
ingly in  and  near  the  Galaxy.  Pickering  ^s 
study  of  the  distribution  of  6,106  of  the 
brightest  stars  is  summarized  in  the  accom- 
panying table. 

GALACTIC  LATITUDES  OF  STARS  BRIGHTER  THAN   6.25 


Average 
Latitude 


4 


F 


G 


M 


All 


+  62°.3.. 
-f  41°.3.. 
-f-  21°.0.. 
-h    9^.2.. 

-  7°.0.. 

-  22°.2.. 

-  38°.2.. 

-  62°. 3. 


8 

28 

69 

206 

161 

158 

57 

29 


189 
184 
263 
323 
382 
276 
161 
107 


79 
58 
83 
96 
116 
117 
94 


61  1 
69' 
70! 
99 
84 
100 
59 
67 


176  , 
174 
212  , 
266' 
239  ' 
247  ' 
203 
202  1 


56  i  669 
49  562 

57  754 
77  '  1,067 
45  I  1,027 
69  967 
59  633 
45  527 


Sams 717    1,885    720   609 

Means 90       236  I    90     76 


1,719    457    6,106 
215      57       763 


The  sky  is  divided  into  eight  zones  of 
equal  areas,  with  the  boundaries  of  the 
zones  parallel  to  the  galactic  plane.  The 
first  line  of  figures  contains  the  numbers  of 
stars  of  the  different  spectral  classes  in  the 
one  eighth  of  the  sky  around  the  north  pole 
of  the  Galaxy ;  the  fourth  and  fifth  lines  the 
numbers  in  the  zones  containing  the  Gal- 
axy, one  zone  adjoining  the  Milky  Way  on 
the  north  and  the  other  on  the  south ;  and 
the  last  line  the  numbers  of  stars  of  the 
different  classes  in  the  eighth  of  the  sky 
around  the  south  pole  of  the  Galaxy.  If 
the  stars  of  the  different  classes  were  uni- 
formly distributed  over  the  sky,  the  eight 
numbers  in  each  vertical  column  would  be 
equal.  It  is  seen  that  the  Class  B  stars  are 
prevailingly  in  the  Milky  Way,  and  that 
the  red  stars  of  Class  M  are  about  uni- 
formly distributed  over  the  sky,  though 
they  are  all  in  our  stellar  system. 

The  Class  B  stars  and  the  stars  contain- 
ing bright  lines  are  where  the  planetary 
and  irregular  nebula?  exist.  Going  further 
into  detail :  wherever  there  is  a  great  nebu- 
lous region  either  in,  or  near,  or  outside  of 
the  Milky  Way  you  will  find  the  Class  B 
and  earlier  types  of  stars  abnormally  plenti- 
ful ;  and  the  chances  are  fairly  strong  that 


some  of  the  stellar  spectra  will  contain 
bright  lines.  This  is  true  of  great  regions 
in  the  Milky  Way,  it  is  true  of  the  Orion 
and  Pleiades  regions,  which  we  see  at  some 
distance  outside  of  the  Milky  Way  struc- 
ture, though  they  are  doubtless  within  our 
system.  If  you  see  a  wisp  of  nebulosity 
near  a  bright  star,  look  up  the  star's  spec- 
trum and  you  will  probably  find  it  an  early 
Class  B,  as  in  the  case  of  Gamma  Cassio- 
peiffi,  a  second  magnitude  star,  with  nebu- 
lous structure  near  it  (Fig.  34),  whose 
spectrum  contains  both  bright  and  dark 
lines  of  hydrogen  and  helium  (Fig.  35). 
If  you  see  an  isolated  bright  star  appar- 
ently enmeshed  in  an  isolated  patch  of 
nebulosity,  such  as  the  one  shown  in  Fig. 
37,  and  the  books  say  the  star  (BZ>-10^- 
4713)  is  yellow,  or  of  Class  G,  communicate 
your  suspicions  that  the  books  are  mistaken 
about  that  star's  spectrum  to  Professor 
Pickering,  and  he  will  probably  reply  that 
the  star  is  in  reality  a  very  blue  one,  of 
early  Class  B,  That  is  what  happened  a 
fortnight  ago  about  this  particular  nebula 
and  the  star  near  its  apparent  center.  If 
you  find  a  red  or  yellow  star  of  normal 
type,  do  not  look  for  a  nebula  in  apparent 
contact  with  it.  Nebulee  and  red  stars  do 
not  coexist.  You  will  find  about  the  same 
number  of  red  stars  in  the  Milky  Way  that 
are  visible  in  similar  areas  far  from  the 
Milky  Way.  You  will  find  an  occasional 
red  star  in  the  region  of  the  Orion  nebula 
and  of  other  large  nebulae,  but  red  stars  will 
not  appear  there  in  greater  numbers  than 
their  approximately  uniform  distribution 
over  the  sky  requires. 

The  connection  between  the  nebulae  and 
the  bright-line  stars,  and  between  the  nebu- 
lae and  the  early  Class  B  stars  is  close,  both 
as  to  their  types  of  spectra  and  as  to  their 
geometric  distribution. 

Do  the  nebulae  form  stars  or  do  the  stars 
form  nebulae,  or  both?    There  is  abundant 
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evidence  that  the  catastrophes  which  pro- 
duce new  or  temporary  stars  produce  tem- 
porary nebulffi,  for  at  a  certain  stage  of 
their  existence  the  temporary  stars  have 
nehular  spectra;  but  in  all  cases  thus  far 
observed — as  Adams  has  shown — the  nebu- 
lar spectrum  quickly  transforms  itself  into 
the  Wolf-Rayet  stellar  spectrum.  It  is  not 
impossible  that  the  planetary  nebulte  have 
in  some  cases  resulted  from  the  more  vio- 
lent catastrophes  of  distant  space  and 
time ;  that  bodies  originally  stars  may  have 
been  expanded  under  the  heat  of  collision 
or  other  catastrophe  to  nebular  conditions ; 
but  that  an  ultimate  condensation  will 
transform    such    nebulte    again    into    the 


stellar  state,  we  can  not  doubt.  That  such 
nebulee  as  those  in  the  Pleiades  (Fig.  13)  or 
as  the  great  Net- Work  nebula  in  Cygnu8 
{Pig.  36)  were  formed  from  stars  can  not 
be  regarded  with  favor  for  a  moment ;  but 
that  the  many  Class  B  stars  existing  in 
those  regions  should  have  been  formed  from 
nebulous  matter,  and  that  others  may  be 
forming,  implies  an  evolutionary  process 
that  is  both  natural  and  easy  of  comprehen- 
sion. Transformation  from  star  to  nebula 
is  abnormal,  is  resolution,  under  the  influ- 
ence of  catastrophe.  Transformation  from 
nebula  to  star  is  normal,  is  £i;olution,  under 
the  continuous  and  regular  operation  of  the 
simple  laws  of  physics. 


Fio.  36.      The  Net-work  Nebula  in  Cjgona,  photographed  hj  Keeler  with  tlie 
Cr03Bley  Reflector  of  the  Lick  Observatory. 


Fia,  37.  The  Milky  Wny,  iihotograjiheil  by  Barnard  with  the  Brure  lO-inch  telescope  of  the 
Yerkea  ObBcrvatory. 

[Of  special  interest  is  a  small  isolateil  iiobiiln  nitli  a  fifth  inagnitmle  star,  BD  — 10°  471^, 
iienr  its  center;  nehiila  and  star  in  the  region  poor  in  stars  uear  the  eeiiler  of  the  photograph.] 


Those  wlio  woiiid  sngfrest  that  the  red  transformiiif,'  them  through  and  past  the 
stars'  may  be  tlie  yoiui}:  stars  must  start  re<I  and  yellow  stage.s.  must  carry  them  pro- 
with  stars  uniformly  distrilnitod  over  the  va'l""Sb'  into  the  palaetie  regions,  where, 
as  Class  B,  or  extremely  blue  stars,  they 
s  of  Cla^s  il  ill  Pickering's  table,  page 


skyi  and  nii associated  with  nebulosity ; 
ifliide  the  to 


ind. 


iThis  lioes  not  iopliide  the  oxlrcnioly  red  (Itai 
vnrd  Clili-s  .V  |   stars.     Wc  ri'fiT  to  the  4r>7  nakcil 
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preferentially  collect  in  the  great  nebulous 
areas,  or,  in  many  cases,  become  enmeshed 
in  details  of  nebulous  structure.  We  should 
pause  long  and  consider  well  before  em- 
barking upon  a  voyage  in  that  direction. 

Long  centuries  of  ignorance  as  to  our 
surroundings  gave  way,  finally,  to  the  en- 
lightening influence  of  the  discovery  of  the 
place  of  the  continents  upon  the  earth, 
and  of  the  place  of  our  planet  with  respect 
to  the  sun.  Working  at  peace  and  under 
extreme  encouragement,  the  astronomers  of 


to-day  are  learning  the  place  of  our  star 
and  its  planets  amongst  the  other  stars.  If 
the  ]\Iagellanic  Clouds,  the  greater  globular 
star  clusters,  and  the  spiral  nebulae  prove 
to  be  separate  and  independent  sj^stems,  we 
shall  bequeath  to  our  successors  the  mighty 
problem  of  finding  the  place  of  our  great 
stellar  system  amongst  the  host  of  stellar 
systems  which  stretch  out  through  endless 
space. 

Lick  Observatory, 
University  op  California 
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THE  FUNCTION  OP  MATHEMATICS  IN 
SCIENTIFIC  RESEARCH  1 

IIathematics  embodies  some  of  the 
earliest  scientific  developments  and  hence 
she  was  practically  unrestricted  in  regard 
to  the  selection  of  her  location  in  what  be- 
came later  the  domain  of  science.  Did 
she  select  for  herself  the  most  fertile  avail- 
able land  or  was  she  misled  by  superficial 
attractions  in  making  her  choice,  while  the 
richest  mines  were  hidden  under  other  land 
whose  surface  presented  fewer  attractions 
and  whose  development  demanded  more 
complicated  machinery?  One  might  nat- 
urally expect  different  answers  to  this  ques- 
tion from  the  members  representing  the 
varied  interests  of  this  Science  Club. 

It  is  not  our  purpose  to  extol  the  ad- 
vantages of  location  with  respect  to  the 
mathematical  i^ine.  This  location  was 
pointed  out  to  you  in  your  youth  and  the 
impressions  which  it  has  left  on  your 
minds  are  too  deep  to  be  modified  mate- 
rially by  a  few  general  remarks.  Moreover, 
some  of  the  tunnels  of  the  mathematical 
mine  are  used  daily  by  many  of  you,  who 
gladly  speed  through  them  for  the  purpose 
of  saving  time  to  employ  your  energies 
more  effectively  in  the  field  of  your  own 
choice. 

Notwithstanding  these  facts,  all  will  agree 
that  the  mathematical  mine  has  been  devel- 
oped extensively,  and  that  its  developments 
have  been  most  helpful  and  are  becoming 
more  useful  to  various  other  sciences.  As 
the  rivers  excavated  unknowingly  for  pos- 
sible railroad  lines  through  the  mountains 

iBead  before  the  Science  Glnb  of  the  Uzdyer- 
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long  before  the  conatniction  of  such  lines 
was  undertaken,  so  mathematics  has  been 
preparing  thought  roads  for  sciences  long 
before  their  development  was  seriously 
begun.  Hence  it  does  not  appear  inappro- 
priiate  for  a  body  of  scientists  to  pause  now 
and  then  for  a  few  moments  to  reflect  on 
the  methods  and  ideals  which  have  actu- 
ated the  mathematical  investigator.  Such 
reflections  may  be  inspired  by  a  sense  of 
respect  for  all  that  contributes  to  scientific 
progress,  but  they  should  also  prove  help- 
ful in  the  formation  of  most  comprehensive 
notions  in  regard  to  the  great  problems 
which  confront  us  as  a  united  band  of 
workers  to  secure  light,  to  dispel  more  of 
the  superstitions  and  to  present  f;ar-reach- 
ing  thoughts  in  the  simplest  manner. 

Among  the  questions  which  scientists  as 
a  body  might  be  inclined  to  ask  the  mathe- 
matician is  the  following :  What  is  the  atti- 
tude of  mind  which  has  contributed  most 
powerfully  to  mathematical  progress  t 
Such  a  profound  question  would  naturally 
be  answered  somewhat  diflPerently  by  differ- 
ent men,  and  your  speakA*  to-night  is  not 
so  completely  ignorant  of  his  own  limita- 
tions as  to  suppose  that  he  can  furnish  a 
final  answer  to  this  question.  He  hopes., 
however,  that  he  may  not  be  entirely  un- 
successful in  making  some  illuminating  re- 
marks on  it,  and  in  interesting  you  by 
directing  your  attention  to  common 
thoughts  which  underlie  the  varied  efforts 
by  which  we  as  a  body  aim  to  enrich  the 
world. 

With  this  reservation  I  would  be  inclined 
to  say  that  modesty  is  the  attitude  of  mind 
which  has  contributed  most  powerfully  to 
mathematical  progress.  The  great  **  Ele- 
ments'' of  Euclid,  for  instance,  are  can- 
didly based  on  assumptions  or  axioms  and 
do  not  claim  to  prove  everything  db  initio. 
Moreover,  this  great  work  does  not  concern 
itself  directly  with  such  fundamental  ques- 


tions as  truth,  reality,  life,  death,  etc.,  but 
it  confines  itself  to  deductions  relating  to 
matters  which  might  appear  as  trivialities 
when  compared  with  many  other  probl^ns 
which  then  confronted  and  now  confront 
the  human  race. 

To  understand  the  modesty  of  Euclid 
and  his  geometric  predecessors  it  is  neces- 
sary to  bear  in  mind  the  fact  thai  the  ''Ele- 
ments" of  Euclid  were  written  at  a  time 
when  other  sciences  made  little  or  no  de- 
mand for  such  results  as  these  ''Elements'' 
embodied.  Even  such  a  closely  related 
subject  as  surveying  could  then  make  little 
direct  use  of  these  results  in  view  of  the 
theoretic  form  in  which  they  were  pre- 
sented. The  work  which  is  said  to  have 
passed  through  more  editions  than  any 
other  book  except  the  Bible,  which  con- 
siders diametrically  opposite  questions, 
must  have  appeared  to  many  of  Euclid's 
contemporaries  as  dealing  with  compara- 
tively trivial  matters  in  a  modest  way,  since 
it  made  no  attempt  to  trace  its  fundamental 
principles  to  their  sources,  but  explicitly 
started  with  axioms  or  postulates. 

As  another  evidence  of  modesty  in 
mathematics  I  may  mention  the  special 
symbols  for  unknowns  and  the  use  of  equa- 
tions in  these  unknowns.  The  scientific 
method  embodied  in  equations  involving  at 
least  one  unknown  implies  the  careful  study 
of  relations  involving  something  with  re- 
spect to  which  we  have  openly  acknowl- 
edged our  ignorance.  Like  the  axioms  or 
postulates  of  geometry,  it  makes  no  preten- 
tion of  complete  knowledge,  but  is  satisfied 
with  an  humble  attitude  of  mind.  The  basis 
of  mathematical  development  is  thus  seen 
to  be  characterized  by  a  modesty  which  has 
led  the  investigator  to  do  what  he  can  do 
thoroughly  rather  than  to  try  to  do  that 
which  would  naturally  interest  him  more 
but  which  lies  beyond  his  power. 

Even  in  its  most  primitive  fonn,  count- 
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ing,  mathematics  clearly  dealt  with  matters 
of  secondary  importance.  Is  not  the  finger 
more  important  than  the  number  attached 
to  it  in  view  of  its  position  in  relation  to 
the  other  fingers  Y  Why  should  the  primi- 
tive races  then  have  turned  their  thoughts 
away  from  the  most  important  to  matters 
of  secondary  importance  f  As  I  under- 
stand it,  this  turning  away  from  un- 
fathomable but  most  enticing  difSculties  to 
the  fathomable  but  less  enticing  ones  is  the 
great  keynote  of  science,  and  mathematics 
was  perhaps  the  first  scientific  subject  to 
sound  this  keynote  with  decided  clearness. 
It  was,  however,  not  always  sounded  with 
clearness  by  mathematicians.  The  Pytha- 
goreans, for  instance,  endeavored  to  make 
it  appear  that  numbers  were  endowed  with 
noble  properties  which  are  entirely  foreign 
to  them.  They  were  not  yet  sufficiently 
modest  to  study  mathematics  most  effec- 
tively, and  their  spirit  has  its  representa- 
tives even  in  our  day. 

The  picture  representing  the  attitude  of 
mind  which  contributed  most  powerfully 
to  mathematical  investigation  would,  how- 
ever, not  be  complete  without  uniting  with 
modesty  discretion  and  a  love  for  mental 
travel  and  exploration.  The  traveler  and 
the  explorer  are  usually  first  attracted  to 
regions  which  are  easily  accessible  and 
whence  it  is  easy  to  retrace  one's  steps. 
The  attitude  of  mind  which  is  exhibited  by 
the  common  expression  "safety  first"  has 
been  largely  responsible  for  the  trend  of  de- 
velopments in  mathematics.  With  the  pass- 
ing of  years  these  safe  permanent  thought 
roads  have  acquired  historic  interest  and 
they  have  naturally  been  used  as  models  by 
those  who  aim  to  open  up  scientific  regions 
where  mire  and  quicksand  impede  progress, 
and  sometimes  engulf  roads  which  had  been 
supposed  to  be  secure. 

The  chief  function  of  mathematics  in 
scientific  research  is,  however,  not  the  culti- 


vation of  a  feeling  of  modesty  or  of  a  desire 
for  mental  travel  and  exploration.  The 
problem  of  the  mathematical  investigators 
is  a  much  more  difficult  one,  since  it  relates 
to  the  discovery  and  development  of  unify- 
ing processes  which  are  sufficiently  compre- 
hensive to  avoid  bewilderment  as  a  result 
of  a  maze  of  details,  and  yet  sufficiently 
close  to  the  concrete  to  become  useful  in  the 
widely  separated  fields  of  scientific  en- 
deavor. With  the  growth  of  scientific 
knowledge  in  various  fields,  the  problems  of 
the  mathematical  investigators  becomes 
more  complex,  and  the  world  has  never  been 
in  greater  need  for  more  mathematics  than 
at  the  present  time,  since  civilization  never 
before  called  so  loudly  for  perspicuity  in 
science. 

It  is  not  an  easy  matter  to  characterize 
briefiy  and  yet  clearly  the  function  of 
mathematics  in  the  broad  field  of  scientific 
endeavor.  A  prominent  feature  of  mathe- 
matical work  is  that  it  changes  postulates 
or  assumptions  into  different  forms,  which 
are  sometimes  more  readily  accessible  for 
experimentation  than  the  original  postu- 
lates were  or  are  more  directly  useful  in 
the  solution  of  other  scientific  difficulties. 
The  transformation  of  postulates,  or  ac- 
cepted conclusions,  is  not  peculiar  to  mathe- 
matics, but  is  common  to  all  sciences.  In 
mathematics  these  transformations,  or  the 
results  derived  therefrom,  serve  as  a  means 
to  obtain  new  transformations,  while  in  the 
other  sciences  they  serve  as  a  means  to 
wrest  from  nature  a  new  truth.  Mathe- 
matics is  commonly  guided  by  current  hy- 
potheses about  nature  in  the  selection  of 
her  postulates,  but  after  these  are  once  se- 
lected, she  is  interested  in  building  up  a 
world  for  herself  by  constructions  which 
are  necessary  consequences  of  these  postu- 
lates. If  these  constructions  represent  only 
a  small  fraction  of  the  interesting  questions 
which  appear  to  become  clarified  by  logical 


552 


SCIENCE 


[N.  8.  Vol.  XLV.  No.  1170 


processes,  mathematiciaiis  are  perhaps  not 
to  be  blamed  for  their  reluctance  in  leaving 
extensive  developments,  which  seem  to  ad- 
mit of  growth  in  every  direction,  for  new 
fields  where  mathematical  insight  appears 
more  or  less  uncertain. 

The  mathematicians,  therefore,  may  be  re- 
garded as  the  old  conservative  party  among 
scientists.  They  are  the  standpatters 
among  the  scientists  of  to-day.  This  does 
not  say  that  they  are  making  no  progress. 
On  the  contrary,  they  have  made  and  are 
making  rapid  progress,  and  are  entering 
new  fields,  but  fortunately  the  world  is 
moving  ahead  so  rapidly  scientifically  that 
no  scientific  party  is  able  to  embody  in  its 
platform  all  the  desirable  new  features.  In 
times  of  revolution  conservatism  is  not  apt 
to  be  popular,  and  in  the  midst  of  the  scien- 
tific revolution  in  which  we  are  finding  our- 
selves the  mathematical  party  is  naturally 
receiving  blows  which  the  calmer  days 
of  the  future  will  doubtless  declare  to  have 
been  too  severe.  These  blows  tend  at  the 
present  time  to  work  downward  into  our 
elementary  and  secondary  education  and 
they  ought  to  be  matters  of  great  concern 
for  all  scientists;  for,  without  the  clarify- 
ing influence  of  mathematics,  the  whole 
structure  of  science  would  suffer  seriously. 

In  recent  decades  the  churches  of  our 
land  have  tended  towards  unity  in  action 
and  towards  a  higher  appreciation  of  the 
merits  of  the  great  common  principles.  Is 
it  not  likely  that  what  is  common  to  all  the 
sciences,  viz.,  the  formation  of  ideas  and 
the  investigation  of  relationships  existing 
between  these  ideas,  will  receive  more  em- 
phasis as  we  understand  better  the  value  of 
scientific  work!  Monopoly  in  science  is  the 
worst  type  of  monopoly.  Mathematical 
ideas  have  an  unusually  wide  range,  but  are 
comparatively  barren  in  local  content,  for 
the  richer  an  idea  is,  as  regards  local  con- 
tent, the  poorer  it  usually  is  as  regards 
range. 


The  present  movement  to  organise  re- 
search work  is  strongly  represented  in  Eng- 
land by  the  Imx>erial  Trust  for  the  Encour- 
agement of  Scientific  and  Industrial  Be- 
search  and  the  Advisory  CounciL  In  Amer- 
ica this  same  movement  is  represented  by 
the  Committee  of  One  Hundred  on  Scien- 
tific Research  of  the  American  Association 
for  the  Advancement  of  Science,  appointed 
in  1914,'  and  its  various  subcommittees  ap- 
pointed in  1916,  and  by  the  National  Re- 
search Council,  organized  on  September  20, 
1916,  by  the  National  Academy  of  Sciences 
at  the  request  of  the  President  of  the  United 
States,  and  its  plexus  of  committees  repre- 
senting the  various  domains  of  science.' 
This  movement  should  tend  to  emphasize 
the  common  ground  of  scientific  research 
as  well  as  to  clarify  the  atmosphere  by  di- 
recting attention  to  the  fact  that  there  are 
many  grades  of  scientific  research.  It 
should  be  emphasized  that  the  greatest 
danger  of  research  to-day  is  that  its  pop- 
ularity  tends  to  research  hypocrigfy. 

While  the  common  ground  of  scientific 
research  can  not  be  said  to  be  mathematics 
at  the  present  time,  it  will  doubtless  be  ad- 
mitted that  its  ideal  is  mathematics.  In 
fact,  this  common  ground  consists  largely 
in  so  coordinating  facts  of  observation  or 
deduction  as  to  lead  to  certain  conclusions. 
These  conclusions  are  not  always  necessary, 
but  with  the  advance  of  knowledge  they 
naturally  tend  towards  becoming  necessary. 
As  soon  as  the  conclusions  become  neces- 
sary, if  certain  explicit  assumptions  are 
made,  and  are  not  merely  very  probable,  the 
reasoning  becomes  mathematical.  Mathe- 
matical reasoning  thus  appears  to  be  the 
goal  towards  which  scientific  reasoning  is 
striving,  and  lack  of  sufficient  knowledge 
furnishes  the  main  reason  why  mathemat- 

2S0IENCZ,  N.  8.,  VoL  39  (1914),  p.  680;  VoL 
45  (1917),  p.  57. 

9  Proceedings  of  the  NatUmal  Academy  of  Sd- 
ences,  VoL  2  (1916),  p.  607. 
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ical  reasoning  is  not  now  more  commonly 
used  in  scientific  research.  This  may  serve 
to  explain  the  following  assertion  recently 
made  by  Professor  H.  S.  White : 

Most  soaeatists  can  and  wiU  beeome  mathema- 
ticians when  their  special  problems  reach  the 
stage  where  measurements  are  possible.* 

It  may  be  desirable  to  direct  attention  to 
the  fact  that  the  mathematician  might  al- 
most be  said  to  cease  to  be  a  mathematician 
when  he  becomes  an  investigator.  It  ia 
trae  that  he  needs  a  large  and  growing 
amount  of  mathematical  knowledge  in  order 
to  investigate  successfully.  The  flood  of 
valueless  literature  contributed  in  recent 
years  by  non-mathematicians  who  endeav- 
ored to  solve  the  great  prize  problem,  known 
as  the  Greater  Format  Problem,  has  empha- 
sized the  fact  that,  in  mathematics,  as  well 
as  in  other  sciences, 

important  advances  in  knowledge  are  far  more 
likely  to  issae  from  the  expert  than  from  the  in- 
expert. Indeed,  the  probability  of  extending 
knowledge  by  organizations  conducted  by  disci- 
plined investigators  is  so  much  greater  than  the 
probability  of  extending  knowledge  by  the  drag- 
net method  that  we  not  only  may  but  should  ig- 
nore the  latter  in  comparison  with  the  f ormer.s 

The  mathematical  inveertigator  can  clearly 
not  afford  to  forget  his  knowledge  of  mathe- 
matics, but  it  is  questionable  whether  he  can 
afford  to  confine  himself  to  mathematical 
reasoning  while  he  is  aiming  to  advance  his 
subject.  He  needs  imagination  and  ability 
to  foresee  results  long  before  his  mathe- 
matical machinery  has  enabled  him  to  es- 
tablish them.  Unless  we  become  like  chil- 
dren in  faith  and  fancyj  we  should  not  ex- 
pect to  add  much  that  is  fundamentally 
new  to  the  kingdom  of  mathematics.  As  in- 
vestigators we  all  have  much  more  in  com- 
mon than  as  students  of  what  has  been  done 
by  others,  and  this  common  ground  natu- 

«H.  S.  White,  Soiencb,  N.  S.,  VoL  43  (1916), 
p.  5S7. 

SB.  8.  Woodward,  Soixnob,  N.  S.,  VoL  40 
(1914),  p.  221. 


rally  increases  with  the  originality  of  our 
investigations. 

This  common  ground  of  invei^igators 
may  serve  to  explain  the  fact  that  many  of 
the  most  infiuential  research  organizations, 
like  the  National  Academy  of  Sciences  in 
our  own  country,  embrace  all  the  sciences. 
In  recent  decades  there  has  been  a  tendency 
to  organize  research  separately  in  the  vari- 
ous subjects  in  the  form  of  national  societies 
named  after  these  subjects.  In  fact,  there 
are  those  who  think  that  the  latter  have  as- 
sumed such  a  preponderant  sphere  of  in- 
fluence as  to  threaten  the  very  life  of  the 
former  as  serious  factors  in  research.  On 
the  other  hand,  the  maintenance  of  a  com- 
mon scientific  life  seems  to  be  of  the  high- 
est importance  in  view  of  desirable  interac- 
tions and  special  emphasis  on  what  is  most 
fundamental. 

The  history  of  mathematics  has  taught 
us  that  some  subjects  which  were  appar- 
ently far  apart  and  which  were  long  de- 
veloped separately  were  later  seen  to  have 
most  important  common  elements.  The 
discovery  of  these  common  elements  and 
their  development  has  led  to  marked  ad- 
vances in  the  separate  fields  themselves. 
By  way  of  illustration  I  need  only  refer  to 
the  fields  of  algebra  and  geometry  so  hap- 
pily welded  through  the  work  of  Descartes, 
Fermat  and  many  others.  In  modem  times 
the  theory  of  groups  and  invariants  has  ex- 
hibited many  important  connections  be- 
tween subjects  which  had  been  supposed  to 
be  widely  separated.  The  same  tendency 
has,  of  course,  manifested  itself  in  other 
sciences  and  may  be  assumed  to  become 
more  dominant  as  knowledge  advances. 

A  pertinent  difference  between  the  mathe- 
matical investigators  and  investigators  in 
other  sciences  is  that  the  former  are  com- 
pelled to  stay  with  their  problems  until  a 
solution  is  reached  which  can  be  proved  to 
be  in  accord  with  deductions  from  certain 
definite  assumptions,  while  the  latter  enjoy 
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muc^h  greater  freedom  in  regard  to  the 
stage  to  which  they  may  pursue  a  problem 
before  announcing  results.  Hence  these 
may  hope  for  success  in  dealing  with  much 
more  difScult  questions  than  the  mathema- 
tician could  reasonably  hope  to  solve  at  the 
present  time.  The  limitations  thus  imposed 
upon  the  mathematician  are  compensated, 
at  least  in  part,  by  the  finality  of  his  re- 
sults as  regards  questions  of  rigor.  Mathe- 
matical results  can  never  be  disproved, 
other  accepted  results  have  never  been  dis- 
proved. With  respect  to  simplicity  and 
style,  the  mathematical  developments  are 
seldom  final,  and  in  many  cases,  they  ap- 
pear to  admit  endless  variations. 

As  instances  of  final  mathematical  results 
may  be  cited  the  useful  tables  which  when 
once  computed  serve  all  succeeding  genera- 
tions. Such  finality  may  be  said  to  be  a 
jgoal  of  all  scientific  endeavor,  since  the  re- 
sults enrich  countless  ages  by  increasing 
their  capacity  for  accomplishments.  In 
fact,  such  tables  may  be  regarded  as  typ- 
ical illustrations  of  the  mathematical  con- 
tributions to  the  advancement  of  knowledge 
even  if  they  constitute  a  very  minor  por- 
tion of  these  contributions.  The  fact  that 
mathematical  results  have  increased  the 
capacity  of  the  world  for  doing  things  may 
be  emphasized  by  noting,  in  particular,  that 
in  recent  years  prime  numbers  have  been 
found  which  could  not  have  been  proved  to 
be  prime  by  the  method  employed  by 
Eratosthenes,  if  the  entire  human  race  had 
been  working  in  an  organized  manner  on 
this  single  problem  since  the  days  of  the 
ancient  Greeks. 

The  present  seems  to  be  an  especially  ap- 
propriate time  to  consider  the  interrela- 
tions of  scientific  research  in  view  of  the 
rapidly  growing  public  appreciation  of  the 
value  of  such  research.  Several  decades  of 
comparative  peace  immediately  preceding 
the  present  great  and  deplorable  confiict 
were  unusually  rich  in  great  scientific  tri- 


umphs. As  well-known  instances  we  may 
cite  wireless  telegraphy  and  the  construc- 
tion of  the  great  Panama  Canal,  whidi  be- 
came possible  by  our  advanced  knowledge 
in  regard  to  sanitation.  The  world-wide 
healtii  activities  under  the  auspices  of  the 
Bockef eller  Foundation  and  the  activities 
of  our  agricultural  colleges  in  directing  at- 
tention to  advantages  resulting  from  scien- 
tific methods  of  farming  are  strong  forces 
working  towards  a  popular  appreciation  of 
science.  Since  the  great  European  war  be- 
gan it  has  become  evident  through  the  new 
elements  introduced  by  the  submarines 
and  other  scientific  devices  that  the  very 
existence  of  a  great  nation  may  depend 
upon  the  scientific  attainment  of  its  peo- 
ple, and  hence  the  question  of  scientific 
research  has  taken  a  prominent  place  among 
those  of  national  policy.  It  is  perhaps  sig- 
nificant that  our  National  Academy  was 
founded  in  the  midst  of  the  Civil  War. 

Scientific  research  is  as  old  as  civilization 
and  has  often  been  protected  by  kings  in  a 
patronizing  manner,  but  it  is  a  new  experi- 
ence in  the  history  of  the  world  to  see  kings 
turn  to  scientific  research  for  protection. 
For  centuries  governments  have  recognized 
the  value  of  science  and  have  provided  with 
growing  liberality  for  her  development,  but 
now  they  are  calling  to  her  to  save  them 
from  destruction.  They  have  noticed  that 
in  spite  of  many  excellencies  in  other  di- 
rections the  ignorance  of  causes  may  entail 
their  destruction  as  separate  nations.  This 
new  attitude  towards  our  field  of  work  may 
at  first  tend  to  gratify  us,  but  a  second 
thought  reveals  the  fact  that  it  is  fraught 
with  grave  dangers.  Bangs  in  government 
and  finance  are  interested  in  the  dead  re- 
sults of  science  instead  of  in  the  great  liv- 
ing and  growing  organism  itself,  whose 
growth  seems  to  have  just  begun  and  whose 
development  has  always  been  more  keenly 
inspired  by  love  of  truth  than  by  hope  of 
gain. 
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Is  there  not  a  danger  that  the  sudden 
recognition  of  the  great  political  importance 
of  certain  types  of  research  will  have  some- 
what the  same  effect  on  science  as  the  dis- 
covery of  gold  in  California  and  in  Aus- 
tralia about  the  middle  of  the  preceding 
century  had  on  the  development  of  the  re- 
gions concerned  f  People  flocked  from  one 
mining  camp  to  the  other  and  often  neg- 
lected duties  which  are  essential  for  the 
harmonious  development  of  the  resources 
of  a  country.  Hence  there  seems  to  be  a 
special  need  at  present  to  urge  our  col- 
leagues to  remain  at  their  posts  of  duty, 
notwithstanding  glowing  reports  of  chances 
to  amass  scientific  fortunes  quickly  in  cer- 
tain newly  discovered  gold  fields.  The  get- 
rich-quickly  schemes  in  science  should  be 
scrutinized  as  carefully  as  similar  schemes 
relating  to  the  accumulation  of  money. 

The  remaining  at  one's  post  of  duty  in 
scientific  research  does  not  imply  a  lack  of 
support  in  the  solution  of  pressing  prob- 
lems or  a  lack  of  vacation  trips  and  ac- 
quaintance with  other  fields  of  work.  In 
fact,  such  support  and  acquaintance  are 
highly  desirable.  It  is,  however,  a  question 
whether  the  nomadic  scientific  life,  which 
seems  to  have  become  fashionable  during 
the  last  few  decades,  at  least  in  mathemat- 
ics, is  the  one  which  will  in  the  long  run 
bring  the  best  results.  Science  is  not  pri- 
marily a  grazing  country.  Large  tracts  are 
suited  for  agriculture  and  mining.  What 
is  new  is  not  necessarily  good  and  what  is 
good  is  not  necessarily  new,  and  prophesies 
in  regard  to  the  great  importance  of  certain 
new  developments  have  not  always  been  ful- 
filled. On  the  other  hand,  it  should  be  re- 
membered that  reasonable  hope  and  opti- 
mism are  essential  for  progress,  and  that  we 
need  prospectors  as  well  as  miners  in  the 
scientific  world. 

It  should  be  noted  that  the  miner  needs 
some  of  the  qualifications  of  the  prospector 
since  he  is  apt  to  meet  with  new  situations 


and  needs  to  take  advantage  of  the  avail- 
able by-products.  In  fact,  while  he  is  min- 
ing for  gold  he  may  strike  deposits  of  cop- 
per which  are  richer  than  the  gold  deposits 
which  he  was  primarily  seeking.  Some  of 
the  richest  mathematical  discoveries  were 
made  while  the  investigator  was  looking  pri- 
marily for  other  results,  and  even  problems 
which  have  not  been  solved  at  aU  up  to  the 
present  have  been  the  source  of  very  useful 
developments.  I  understand  that  similar 
conditions  hold  in  other  fields  of  scie];itific 
effort  and  these  facts  point  to  the  great  im- 
portance of  freedom  on  the  part  of  the  in- 
vestigator, and,  incidentally  to  the  danger 
of  too  much  organization  in  scientific  re- 
search. 

As  a  very  recent  instance  of  an  unex- 
pected mathematical  by-product,  I  may  be 
pardoned  for  referring  to  a  somewhat 
trivial  case  which  has,  however,  the  impor- 
tant property  that  it  can  be  understood  by 
all.  It  is  well  known  that  the  theory  of 
substitution  groups  was  developed  for  the 
purpose  of  clarifying  the  theory  of  alge- 
braic equations  and  not  for  the  purpose  of 
adding  to  the  enjoyment  of  parties  engaged 
in  playing  games  of  cards.  In  fact,  the 
study  of  such  an  advanced  mathematical 
theory  as  that  of  substitution  groups  might 
appear  to  involve  concepts,  which  are  at 
the  opposite  pole  from  those  entering  the 
minds  of  people  seeking  recreation  at  card 
tournaments. 

Notwithstanding  this  apparent  wide  sep- 
aration, I  was  pleased  to  be  able  to  say  re- 
cently to  a  friend,  who  desired  to  have  each 
one  of  a  large  party  play  once  and  only 
once  with  each  of  the  others  during  a  series 
of  successive  games,  that  an  arrangement  of 
the  players  meeting  this  condition  could  be 
determined  directly  by  means  of  substitu- 
tions of  certain  transitive  groups.  This 
should  perhaps  have  been  expected,  since  a 
transitive  substitution  group  is  an  ideal  re- 
public treating  all  its  letters  in  exactly  the 
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same  way.  On  the  contrary,  an  operation 
group  may  have  elements  enjoying  special 
privileges  and  hence  it  has  more  extensive 
contact  in  the  actual  world  of  thought. 

A  little  study  of  the  stated  problem  re- 
vealed the  interesting  fact  that  when  the 
number  of  tables  is  any  power  of  2  the  sub- 
stitutions of  a  well-known  type  of  substitu- 
tion groups  and  its  group  of  isomorphisms 
exhibit  directly  how  the  players  can  be  ar- 
ranged so  that  each  one  will  play  once  and 
only  once  with,  and  twice  and  only  twice 
against,  each  of  the  others  in  a  certain 
series  of  games.  To  make  myself  perfectly 
clear,  I  may  say  that  if  8  tables,  or  32  play- 
ers, are  involved,  one  can  write  directly  by 
means  of  a  certain  regular  substitution 
group  of  order  32  a  set  of  x>ossible  arrange- 
ments so  that  in  31  successive  games  each 
one  of  these  32  players  would  play  once  and 
only  once  with  each  of  the  others  and  twice 
and  only  twice  against  each  of  them.  This 
was,  however,  not  the  first  solution  of  the 
general  problem  in  question.  In  fact,  about 
twenty  years  ago  Professor  B.  H.  Moore 
published  a  different  solution  of  it  in  Vol- 
ume 18  of  the  American  Journal  of  Mathe- 
matics  under  the  title  ''Tactical  Memor- 
anda.'* 

I  have  referred  to  this  matter  here 
mainly  for  the  purpose  of  emphasizing  the 
fact  that  intellectual  penetration  is  often 
attended  by  the  most  unexpected  by-prod- 
ucts, but  I  should  also  be  pleased  to  have 
people  know  that  certain  kinds  of  recrea- 
tion can  easily  be  enriched  by  making  use 
of  results  which  the  mathematician  de- 
veloped for  a  totally  different  purpose. 
Science  should  and  does  enrich  both  work 
and  play.  More  than  a  thousand  years  ago 
the  Hindu  astronomer  Brahmagupta  said: 

Ab  the  Ban.  obscures  the  stars,  so  does  the  pro- 
ficient eclipse  the  glory  of  other  astronomers  in  an 
assembly  of  people  by  the  recital  of  algebraic 
problems,  and  still  more  by  their  solution.^ 

«H.  T.  Colebrooke,  "Algebra  with  Arithmetie 


The  playful  question,  Where  do  the 
finger  nails  find  so  much  dark  dirt  to  put 
under  them  t  may  serve  to  arouse  a  thought- 
ful attitude  on  the  part  of  the  boy  who  has 
been  taught  to  keep  his  hands  dean.  In 
fact,  our  play  and  recreation  are  perhaps 
as  fundamentally  affected  by  questions  of 
science  as  our  serious  work  and  the  vic- 
trolas  and  moving  pictures  should  have  a 
marked  influence  on  the  popular  attitude 
towards  science  in  view  of  the  fact  that  they 
reach  so  many  people.  If  it  is  true  that  the 
greatest  service  which  science  is  rendering 
the  human  race  is  the  reduction  of  super- 
stition, it  is  clear  that  the  efficiency  of  sci- 
ence depends  largely  upon  its  popularity. 
The  hypothesis  that  space  and  the  opera- 
tions of  nature  are  discontinuous  clearly 
excludes  the  hyx>othesis  that  they  are  con- 
tinuous, hvit  it  is  interesting  to  note  that 
the  mathematics  relating  to  the  discontinu- 
ous does  not  exclude  that  relating  to  the 
continuous.  On  the  contrary,  there  are  the 
most  helpful  interrelations  between  these 
two  types  of  mathematics.  Such  a  subject 
as  number  theory,  relating  decidedly  to  dis- 
crete quantities,  has  been  greatly  extended 
by  analytic  methods  relating  to  continuous 
quantities,  and,  on  the  other  hand,  processes 
relating  to  the  study  of  continuous  func- 
tions are  largely  based  upon  those  relating 
to  the  discontinuous. 

This  may  perhaps  tend  to  show  that  even 
if  our  hypotheses  in  regard  to  the  continu- 
ity of  space  and  the  operations  of  nature 
have  to  be  largely  modified,  as  seems  now 
probable,  the  mathematical  methods  of  at- 
tack may  require  less  modification  than 
might  at  first  appear  to  be  necessary.  The 
language  which  mathematics  has  provided 
for  science  includes  not  only  concepts  rela- 
ting to  the  continuous  and  the  discontinu- 
ous, but  fortunately  it  also  shows  relations 
between  these  concepts  and  these  relations 

and  Mensuration  from  the  Sanscrit,"  by  Brahma- 
gupta and  Bhascara,  1817,  p.  379. 
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become  more  pronounced  with  its  develop- 
ment. 

In  view  of  the  age  of  this  language  and 
its  contact  with  various  sciences  it  may  be 
readily  understood  why  mathematical  his- 
tory occupies  a  prominent  place  in  the  his- 
tory of  science.  In  fact,  the  history  of  sci- 
ence constitutes  one  of  the  fields  where 
scientists  may  find  common  interests  most 
fully  represented,  even  if  the  past  is  too 
rich  in  events  to  be  studied  completely.  It 
may  therefore  be  appropriate  on  this  occa- 
sion to  refer  to  a  few  recent  developments 
relating  to  the  history  of  mathematics,  espe- 
cially since  the  interest  in  the  history  of 
science  has  increased  rapidly  during  recent 
decades,  as  is  partly  evidenced  by  the  ef- 
forts that  are  now  being  made  to  establish 
an  institute  of  historical  scientific  research 
in  our  land. 

One  of  the  most  interesting  questions 
relating  to  the  early  history  of  mathe- 
matics is  the  use  of  positional  values  of 
numbers  and  the  closely  connected  use  of 
a  symbol  for  zero.  Until  a  decade  or  two 
ago  it  was  commonly  assumed  by  mathe- 
matical historians  that  the  use  of  zero  as  a 
positional  number  symbol  originated  in 
India,  and  this  view  has  not  yet  been  en- 
tirely abandoned,  notwithstanding  the  fact 
that  the  Babylonians  employed  numbers 
with  positional  value  and  a  symbol  which 
seems  to  have  fulfilled  the  main  function 
of  our  zero  several  centuries  before  the 
Christian  era.  On  the  other  hand,  the 
first  definite  evidence  of  the  use  of  zero 
among  the  Hindus  falls  in  the  second  half 
of  the  first  millennium  of  this  era. 

In  view  of  these  facts  it  is  extremely 
interesting  to  note  the  early  use  of  zero,  in 
connection  with  numbers  having  positional 
Value,  by  the  Maya,  a  people  inhabiting  the 
Atlantic  coast  plains  of  southern  Mexico 
and  northern  Central  America.  One  of  the 
worthy  alumni  of  your  university  recently 


referred  to  this  matter  in  the  columns  of 
Science  in  the  following  words: 

Special  interest  attaches  to  the  occurrence  of 
sero-sjmbols  and  the  principle  of  local  Tslne 
among  the  inhabitants  of  the  flat  lands  of  Central 
America,  at  a  period  as  early  as  the  beginning  of 
the  Christian  era,  if  not  much  earlier.  It  would 
seem  that  in  this  invention,  the  Maya  in  Central 
America  possessed  priority  over  Asiatic  people  by 
a  margin  of  Ave  or  six  centuries.? 

If  further  investigation  will  lead  mathe- 
matical historians  to  agree  that  the  zero  as 
a  symbol  in  a  numerical  notation  with  posi- 
tional value  was  actually  first  used  in 
America,  according  to  the  preserved  rec- 
ords, it  will  effect  a  very  fundamental 
change  as  regards  interest  in  the  early 
mathematical  attainments  of  the  American 
aborigines.  Unfortunately  these  early 
mathematical  attainments  failed  to  become 
the  source  of  extensive  further  develop- 
ments on  American  soil.  They  exhibit 
clearly  that  central  concepts  may  be  dis- 
covered independently  and  they  direct  at- 
tention to  the  danger  in  trying  to  establish 
one  source  for  a  particular  concept  in  his- 
torical investigation.  They  also  show  that 
the  small  strip  of  country  marked  now  by 
Boston  has  not  always  been  the  intellectual 
hub  of  America. 

The  history  of  some  o{  the  mathematical 
attainments  of  the  Maya  people  has  recently 
been  made  more  easily  accessible  through 
the  publication  of  ''An  Introduction  to  the 
Study  of  the  Maya  Hieroglyphs,''  pre- 
pared by  S.  G.  Morley  and  published  as 
Bulletin  57  of  the  Bureau  of  American 
Ethnology,  Smithsonian  Institution  of 
Washington.  On  page  92  of  this  bulletin 
a  dozen  different  symbols  for  zero  are 
noted  and  on  page  131  numbers  varying 
from  21  to  12,489,781,  and  involving  the 
use  of  zero,  are  represented  in  the  Maya 
notation.    It  is  of  interest  to  note  that  the 

7F.  Cajori,  Sodbnox,  N.  8.,  YoL  i4  (1916), 
p.  716. 
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value  of  a  unit  in  a  higher  position  ii  always 
20  times  the  value  of  a  unit  in  the  next 
lower  position,  except  in  the  case  of  the 
third  place,  where  its  value  is  only  18  times 
that  of  the  second  place. 

In  historical  research  and  elsewhere,  the 
mathematician  seeks  cordial  cooperation 
with  other  scientists,  and  he  regrets  that 
the  confusion  of  tongues,  resembling  the  ex- 
periences at  the  tower  of  Babel,  is  making 
it  more  and  more  difficult  to  understand 
each  other.  In  the  case  of  scientists  this 
confusion  is  mainly  due  to  a  rapid  growth 
of  language  in  various  directions.  May  we 
not  hope  that  as  many  theories  which  were 
suppo»3d  to  be  distinct  suddenly  exhibited 
profound  connections,  so  also  this  extensive 
language  will  tend  towards  unity  and  sim- 
plicity SB  we  see  more  clearly  the  funda^ 
mental  underlying  principles.  Science 
knows  no  bounds  in  method  or  in  subject- 
matter  and  the  artificial  limitations  set 
by  man  for  his  own  convenience  in  making 
a  start  must  break  down  before  the  onward 
march  of  truth.  All  science  is  a  unit  and 
all  scientific  investigators  should  be  in- 
spired by  their  common  interests. 

G.  A.  MiLLEB 

UNimsnnr  or  TTiiiTNOTa 


SCIENTIFIC  EVENTS 

FORB8TRT  ORGANIZATION  FOR  THB  WAR 

A  ^'forestry  regiment/'  made  up  of  for- 
esters, practical  woodsmeu,  loggers,  portable 
sawmill  operators  and  others  experienced  in 
lumbering  operations,  for  service  in  France^ 
will,  it  is  announced,  be  raised  immediately. 
The  Forest  Service,  at  the  request  of  the  War 
Department,  will  prepare  plans  for  the  organi- 
zation and  equipment  of  the  force  and  will  aid 
in  securing  suitable  men.  The  regiment  will 
form  a  unit  of  the  Engineer  Corps  now  being 
recruited  to  be  sent  abroad  as  soon  as  it  can 
be  organized  and  equipped. 

The  organization  of  this  regiment  is  the 
result  of  a  suggestion  made  by  the  British 


Oommission.  Similar  forces  have  been  raised 
in  Canada  and  are  rendering  valuable  services. 
The  object  of  the  Ammcan  forestry  regi- 
ment, it  is  said,  will  be  to  convert  available 
timber  into  material  suitable  for  bridges,  rail- 
roads, trenches  and  other  construction  work 
with  the  least  possible  waste.  At  the  same 
time  the  cutting  will  be  done  under  the  super- 
vision of  technical  experts  in  cooperation  with 
the  French  foresters.  In  tius  way  the  perma- 
nent damage  to  the  forests  incident  to  furnish- 
ing the  imperative  needed  timber,  it  is  hoped, 
will  be  kept  as  small  as  possible. 

The  regiment  will  be  organized  in  units 
capable  of  handling  all  kinds  of  woods  work 
and  will  include  a  number  of  portable  saw- 
mill outfits.  It  will  be  officered  by  trained 
foresters  and  expert  lumbermen  who  are  thor- 
oughly familiar  with  producing  and  deliver- 
ing lumber.  It  will  carry  complete  equipment 
for  all  kinds  of  woods  work.  The  classes  of 
men  desired  comprise  axemen,  teamsters,  tie- 
cutters,  millwrights,  saw-filers,  sawyers,  porta- 
ble sawmill  men,  farriers,  blacksmiths,  lumber- 
jacks, cooks  and  carpenters,  as  well  as  motor- 
cycle and  motor-truck  operators.  As  rapidly 
as  enlistments  are  secured,  the  men  will  be 
assembled  at  six  central  points,  which  have 
already  been  designated. 

BXPBDITIONS   OF  THB  SMITHSONIAN 
INSTITUTION 

A  LETTER  from  Mr.  H.  C.  Baven  recounts 
the  collection  of  many  kinds  of  wild  rats, 
shrews,  bats,  squirrels,  etc,  made  in  the  East 
India  Islands.  The  first  shipment  received  at 
the  National  Museum  included  319  mammals 
and  about  800  birds.  Mr.  Baven  recently  ex- 
plored the  central  part  of  Borneo,  thence  work- 
ing southward  by  cart  and  pack  train,  and  is 
now  supposed  to  be  in  the  southern  part  of  the 
island.  Another  collection  of  miscellaneous 
matter  just  received  from  Mr.  Baven  includes 
ethnological  specimens,  mammals,  birds,  also 
reptiles,  shells  and  insects. 

Mr.  Arthur  deC.  Sowerby,  who  has  been  ex- 
ploring in  China  for  the  National  Museum, 
has  not  been  very  successful  owing  to  Ihe  con- 
ditions thercy  but  managed  to  visit  Shanghai 
and  several  places  on  the  lower  Yangtse^    A 
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letter  fiom  him  reports  as  follows:  ^'Uy  re- 
cent trip,  to  Che  Eiang  was  brought  to  a 
summary  dose  l^  the  outbreak  in  that  region. 
I  oould  not  get  any  transport  and  very  nearly 
had  my  retreat  cut  off.  Nothing  can  be  done 
until  the  provinces  have  come  to  an  agreement 
as  to  just  how  the  government  is  to  be  run. 
There  is  only  north  Ohili  (a  province  of 
China)  left  to  work  in  and  I  hope  to  go  there 
in  the  autumn.  China  is  in  such  an  unsettled 
state  that  if  it  were  not  for  the  war  in  Europe 
it  would  be  attracting  everybody's  attention. 
Conditions  are  no  better  than  thoy  were  dur- 
ing the  revolution  of  1911." 

Dr.  W.  L.  Abbotty  who  has  enabled  the  in- 
stitution to  take  part  in  much  fidd  work  dur- 
ing the  past  thirty  years,  and  who  is  now 
financing  the  explorations  of  Mr.  Baven,  has 
made  a  short  collecting  trip  to  Santo  Domingo. 
On  this  island,  which  was  the  scene  of  Dr.  Ab- 
bott's earliest  expedition,  in  1888,  he  collected 
a  number  of  mammals,  birds,  reptiles,  mol- 
lusks,  insects  and  Indian  relics. 

Mr.  John  B.  Henderson,  a  regent  of  the 
Smithsonian  Institution,  has  conducted  a 
series  of  dredgings  from  his  yacht  Eolia  off 
Key  West,  Florida.  Owing  to  the  excep- 
tionally good  weather  conditions  and  to  the 
fact  that  the  Gulf  Stream  had  receded  much 
farther  off  shore  than  is  usual,  the  party  was 
enabled  to  carry  on  most  successful  operations 
upon  the  Pourtales  Plateau.  This  is  a  strip 
of  rocky  bottom  off  the  Florida  K^ys  extend- 
ing some  forty  or  fifty  miles  and  lying  between 
the  depths  of  100  and  200  fathoms.  It  is  one 
of  the  richest  localities  in  American  waters 
with  a  fauna  i>eculiarly  its  own.  The  material 
collected  covers  all  groups  of  marine  inverte- 
brates. 

Dr.  Paul  Bartsch,  of  the  National  Museum 
staff,  and  Mr.  John  B.  Henderson,  also  col- 
lected in  Cuba,  the  Florida  Keys,  and  in  Flor- 
ida, where  marine  invertebrates  were  secured 
by  dredging.  The  Cerion  Colonies  composed 
of  land  mollusks  from  the  Bahamas,  planted 
some  time  ago  by  Dr.  Bartsch  in  the  Florida 
Keys,  as  an  6xi>eriment  to  discover  the  effect 
of  the  environment,  were  examined.  Observa- 
tions and  notes  were  also  made  on  the  birds 
seen  on  the  islands  visited. 


APPROPRIATIONS  OP  TRB  GBNBRAL  BDUCA. 

TION  BOARD 

The  Oeneral  Education  Board,  disbursing 
moneys  from  the  John  D.  Bockefeller  Fund 
for  the  promotion  of  education,  has  an- 
nounced annual  appropriations  amounting  to 
9878,004.  It  is  announced  also  that  since  the 
University  of  Chicago  has  raised  $8,461,500 
for  its  medical  school,  subscriptions  of  the 
General  Education  Board  and  of  the  Bocke- 
feller Foundation,  amounting  to  $2,000,000, 
become  valid  at  once. 

By  a  final  gift  of  $850,000  to  the  Johns  Hop- 
kins Medical  School  the  board  announced  that 
it  had  completed  its  contribution  of  $1,750,000 
for  full-time  medical  teaching  in  that  institu- 
tion. When  the  board  annoimced  the  first  of 
its  gifts  for  the  reorganization  of  the  depart- 
ments of  medicine,  surgery  and  pediatrics  in 
Johns  Hopkins,  the  total  contributions  were 
set  at  $1,400,000. 

Aims  of  the  board  in  ^nftlrjug  the  gift  were 
expressed  then  by  the  Bev.  F.  T.  Gates,  then 
chairman,  in  these  words:  ''We  think  it  im- 
portant that  the  clinical  subjects  should  be 
cultivated  and  taught  by  men  freed  from  the 
distraction  involved  in  earning  their  living 
through  private  practise.  They  will  hence- 
forth be  in  a  position  to  do  any  seivice  that 
either  science  or  humanity  demands.''  The 
fund  thus  completed  is  known  as  the  William 
BL  Welch  Endowment  for  Clinical  Education 
and  Besearch. 

In  announcing  tiie  release  of  the  money  for 
the  University  of  Chicago  the  board  added 
that  its  policy  was  to  ''use  its  funds  with  a 
view  to  inducing  others  to  cooperate  toward 
the  same  ends.  Thus  its  contributions  for 
nearly  all  purposes  are  supplemented  by  other 
gifts  secured  through  the  cooperation  of  the 
General  Education  Board." 

Annual  appropriations  to  other  funds  and 
for  other  educational  purposes  as  planned  in 
former. years  were: 

To  Monmouth  College,  Monmouth,  BL,  $60,000 
toward  a  total  of  $250,000. 

To  Ottawa  IJniyersity,  Ottawa,  Kan.,  $100,000 
toward  a  total  of  $400,000. 

For  professors  of  secondary  education  in  state 
imiversities,  $35,130. 
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For  state  agents  for  rural  schools,  $53^00. 

For  rural  education  of  negroes,  $50,974. 

For  current  support  of  negro  colleges  and  indus- 
trial schools,  $102,200. 

For  farm  demonstrations,  including  canning 
club  work  and  boys'  com  aod  tomato  clubs  in 
Maine  and  New  Hampshire,  $36,500. 

Additional  appropriations  for  various  projects, 
aggregating  $80,000,  of  which  the  sum  of  $50,000 
was  given  for  the  purpose  of  promoting  educa* 
tional  studies  and  research. 

In  making  this  last  appropriation  of  $50,000 
for  educational  research  the  board  is  continu- 
ing a  policy  begun  two  years  ago. 

It  was  also  announced  that  Frederick  T. 
Gates,  who  has  been  Mr.  Bockefeller^s  adviser 
in  benefactions  for  many  years,  had  resigned 
from  the  chairmanship  of  the  board.  He  is  to 
be  succeeded  by  Dr.  Wallace  ButtridE,  who 
has  been  secretary.  Mr.  Buttrick's  place  is 
taken  by  Dr.  Abraham  Flexner. 

THE  RAMSAY  MEMORIAL  FUND 

As  was  noted  in  Science  at  the  time  a  pub- 
lic meeting  was  held  last  October  at  Univer- 
sity College,  London,  to  consider  the  best 
means  of  establishing  a  memorial  to  the  late 
Sir  William  Ramsay.  We  learn  from  Nature 
that  since  then  the  organization  of  the  appeal 
has  been  set  up  and  is  now  complete.  Mr.  H. 
H.  Asquith  has  consented  to  act  as  president 
of  the  fund,  whilst  the  vic^presidents  include 
the  ambassadors  and  ministers  of  allied  and 
neutral .  powers,  Mr.  Lloyd  Gteorge,  the  presi- 
dent of  the  Board  of  Education,  the  president 
of  the  Eoyal  Society  and  the  chancellors  of  the 
universities  of  Cambridge,  Glasgow  and  Lon- 
don. The  general  oomonittee,  consisting  of 
the  subscribers,  is  under  the  chairmanship  of 
Lord  Rayleigh.  Lord  Qlenconner  and  Pro- 
fessor J.  N.  Collie  share  the  office  of  honorary 
treasurer,  and  Dr.  Smiles  is  acting  as  honor- 
ary secretary. 

An  executive  committee,  formed  under  the 
chairmanship  of  Sir  Hugh  Bell,  has  drawn  up 
an  appeal,  which  is  at  present  only  privately 
issued,  but  will  shortly  be  circulated  publicly. 
The  committee  aims  at  obtaining  a  sum  of 
£100,000,  and  whilst  the  final  form  to  be  taken 
by  the  memorial  will  be  submitted  to  the  sub- 
scribers, and  will  necessarily  depend  on  the 


amount  obtained,  the  objects  recommended 
are:  (1)  The  provision  of  Ramsay  Research 
Fellowships,  tenable  wherever  the  necessary 
equipment  may  be  found;  and  (2)  the  estab- 
lishment of  a  Ramsay  Memorial  Laboratory 
of  Engineering  Chemistry  in  connection  with 
University  College,  London,  where  Sir  Wil- 
Ham  Ramsay's  most  important  discoveries 
were  made  during  his  twenty-six  years'  tenure 
of  the  chair  of  chemistry.  The  committee  has 
also  in  mind  the  inclusion  of  other  forms  of 
memorial,  such  as  the  institution  of  a  Ram- 
say Medal  for  Chemical  Research. 

The  sum  already  obtained  by  the  private  ef- 
forts of  Sir  William  Ramsay's  friends  and 
from  their  own  generosity  amounts  to  about 
£13,500.  This  includes  the  donation  of  £5,000 
from  Messrs.  Brunner,  Mond,  Ltd.;  £1,000 
each  from  the  Rt.  Hon.  Lord  Glenconner,  Sir 
Hugh  BeU,  Sir  Ralph  C.  Forster,  Sir  Robert 
Hadfield,  Mr.  Robert  Mond  and  Mr.  Hugh 
Brunei  Koble;  and  £500  each  from  the  presi- 
dent of  the  British  Science  Ghiild  and  Miss 
Lilias  Noble. 


SCIENTIFIC  NOTES  AND  NEWS 
The  New  York  Academy  of  Sciences  has 
been  compelled  to  postpone  the  celebration 
which  had  been  planned,  but  on  the  evening 
of  May  28  the  following  program  was  given  in 
honor  of  the  one  hundred  years  of  sci^itific 
activity  of  the  academy: 

The  relation  of  pnre  science  to  the  national 
crisis:  Professor  Michael  Idvorsky  Pupin,  presi- 
dent of  the  academy. 

The  academy's  scientific  survey  of  Porto  Bieo: 
Dr.  Nathaniel  Lord  Britton. 

Our  first  hundred  years— a  summary:  Dr.  John 
Hendley  Bamhart. 

Professor  T.  H.  Morgan,  of  Columbia  XTni- 
versity,  has  been  elected  a  foreign  member  of 
the  Linnean  Society,  London. 

Dr.  Isaiah  Bowmak,  director  of  the  Amer- 
ican Geographical  Society,  was  in  April 
awarded  the  Bonaparte-Wyse  gold  medal  of 
the  Geographical  Society  of  Paris  for  his 
explorations  in  and  publications  on  8ou& 
America. 
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We  learn  from  Nature  that  the  Pereira  prize 
of  the  Pharmaceutical  Society  of  Great  Bri- 
tain has  been  awarded  to  Miss  Ivy  Roberts, 
and  the  silver  and  bronze  medals  of  the  society 
have  been  awarded,  respectively,  to  Mr.  H. 
Jephson  and  Miss  Doris  Gregory.  The  Han- 
bury  gold  medal  has  been  awarded  to  Pro- 
fessor EL  G.  Greenish,  professor  of  pharma- 
ceutics to  the  Pharmaceutical  Society. 

The  Swedish  Society  of  Physicians  has 
elected  Colonel  Bobert  Jones,  O.B.,  inspector 
of  British  military  orthopedices,  to  be  a  for- 
eign member. 

The  Jacksonian  prize  of  the  Eoyal  College 
of  Surgeons  of  England  for  1916  has  been 
awarded  to  Mr.  E.  W.  H.  Groves  for  his  dis- 
sertation on  ^^  Methods  and  results  of  trans- 
plantation of  bone  in  the  repair  of  defects 
caused  by  injury  or  disease."  The  subject  for 
the  Jacksonian  prize  for  1918  is  "  The  injuries 
and  diseases  of  the  pancreas  and  their  surg- 
ical treatment.* 

The  British  Medical  JourruU  states  that  the 
post  of  director  of  the  Institute  for  Experi- 
mental Therapy  and  of  the  Georg-Speyer 
House  in  Frankfurt-a.-Main,  left  vacant  more 
than  a  year  and  a  half  ago  by  the  death  of 
Professor  Ehrlich,  has  been  given  to  Professor 
Kolle.  He  was  one  of  Koch's  pupils,  and  was 
his  assistant  when  he  investigated  the  causes 
of  rinderpest  in  British  South-west  Africa 
in  1896.  Kolle  was  then  only  twenty-eight 
In  conjimction  with  Pfeiffer,  he  investigated 
the  problems  of  typhoid  immunization,  and 
the  typhoid  vaccine  experiments  carried  out 
at  the  time  of  the  Herero  rising  were  con- 
tinued during  the  present  war.  He  has  also 
made  observations  on  cholera,  plague  and 
dysentery. 

It  was  announced  at  a  resumed  annual 
meeting  of  the  Iron  and  Steel  Institute  of 
Great  Britain  that  awards  had  been  made  by 
the  council  from  the  Carnegie  Research 
Scholarship  Fund  to  the  following:  Mr.  W.  C. 
Hancock,  £50,  to  enable  him  to  continue  his 
investigations  on  refractory  materials,  with 
special  reference  to  the  manufacture  of  coke- 
oven  bricks;  to  J.  L.  IN'auchton  and  D.  Hanson, 
a  grant  of  £100  to  enable  them  to  continue 


their  joint  research  on  iron-phosphorous  and 
iron-carbon-phosphorous  steels;  to  J.  Hurst 
a  grant  of  £100  for  an  investigation  on  the 
wearing  and  the  micro-structure  of  worn  cast- 
iron  specimens;  to  J.'H.  Whiteley  and  A.  F. 
Hallimond,  a  grant  of  £100  for  a  joint  re- 
search on  the  chemical  detection  of  strain  in 
iron  and  steeL 

Chancellor  Day,  of  Syracuse  University, 
has  appointed  the  following  representatives 
from  the  faculty,  trustees  and  alumni  to  act 
as  the  local  Besearch  Council :  Dr.  C.  W.  Har- 
gitt,  chairman;  Professor  E.  K.  Pattee,  secre- 
tary; Dean  W.  P.  Graham,  Acting  Dean 
Frank  F.  Moon,  Dr.  Frank  P.  Knowlton,  Mr. 
Edmund  L.  French,  Mr.  William  J.  Harvie. 

Professor  George  R.  McDermott,  the  pro- 
fessor of  structural  design  in  Sibley  College, 
has  been  appointed  a  member  of  the  staff  of 
General  George  W.  Goethals,  who  is  taking 
charge  of  the  construction  of  an  emergency 
fleet. 

Dr.  Allerton  S.  Cushman,  president  of  the 
Institute  of  Industrial  Besearch,  with  head- 
quarters at  Washington,  has  been  commis- 
sioned a  major  in  the  Officers'  Beserve  Corps, 
and  will  do  siiecial  research  work  under  the 
ordnance  section  on  the  chemistry  of  high  ex- 
plosives. 

Mr.  Harrt  S.  Swarth  has  accepted  the 
position  of  curator  of  ornithology  and  mam- 
malogy in  the  museum  of  the  California 
Academy  of  Sciences,  and  will  enter  on  the 
work  on  October  1.  Mr.  Swarth  has  been 
curator  of  birds  in  the  museum  of  vertebrate 
zoology  of  the  TTniversity  of  California  since 
1915.  He  is  a  fellow  of  the  American  Orni- 
thologists Union. 

Dr.  Thomas  Crowder,.  medical  director  of 
the  department  of  sanitation  and  medicine  of 
the  Pullman  Company  gave  a  lecture  on  May 
14  at  the  University  of  Illinois  College  of 
Medicine,  his  subject  being  ^  Ventilation  and 
sanitation  of  sleeping  cars." 

The  Bakerian  lecture  of  the  Boyal  Society 
was  delivered  by  Mr.  J.  H.  Jeans  on  May  17 
uix>n  the  subject  of  the  configuration  of  astro- 
nomical masses  and  the  figure  of  the  earth. 
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Sm  William  Oslkb  delivered  the  annual 
oration  of  the  Medical  Society  of  London  on 
Kay  14.  His  subject  was  ^  The  anti-venereal 
campaign.'' 

The  Sydney  Binger  biennial  memorial  lec- 
ture was  delivered  on  Friday,  May  25,  at  the 
University  College  Hospital  Medical  School, 
London,  by  Professor  A.  R.  Oushny,  on  ^  Digi- 
talis and  auricular  fibrillation." 

A  STATUS  of  Berthelot,  the  great  chemist, 
has  been  unveiled  in  the  gardens  of  the  Col- 
1^  de  Franca  He  did  much  of  his  work  in 
the  laboratories  of  the  college. 

Miss  Nelub  Fosdiok,  instructor  in  botany 
at  Wellesley  Oollege,  died  on  May  10. 

Miss  Buth  Holden,  Alice  Freeman  Palmer 
fellow  in  botany  at  Wellesley  Oollege  from 
1914  to  1915,  has  died  in  Moscow,  Bussia,  from 
typhoid  fever,  contracted  during  her  work  as 
a  member  of  the  Bed  Cross  relief  work  for 
Polish  refugees  in  Bussia. 

Sm  Mabo  Abhaio)  Buffer,  distinguished 
for  his  work  in  prev^itive  medicine,  has  lost 
his  life  while  engaged  in  Bed  Cross  work. 

Major  P.  G.  Bailet,  known  for  his  work  in 
genetics,  was  killed  in  action  on  April  26. 

The  death  is  announced  at  Paris  of  Louis 
Landouzy,  known  for  his  work  in  tuberculosis, 
aged  sevenly-two  years. 

Professor  H.  F.  E.  Junoersen,  professor  of 
zoology  and  director  of  the  zoological  museum 
in  the  University  of  Copenhagen,  has  died  at 
l^e  age  of  sixty-three  years. 

A  NEW  journal  for  physical  anthropology  has 
been  established  in  Italy.  It  will  be  known  as 
the  Oiomale  per  la  Morfologia  delV  Uomo  e  dei 
Primati,  and  is  edited  and  published  by  Pro- 
fessor O.  L.  Sera,  of  the  University  of  Pavia. 

The  Angrand  prize  of  the  Biblioth^ue  Na- 
tionale  of  Paris,  of  the  value  of  5,000  francs,  is 
to  be  awarded  in  1918  for  the  best  work  pub- 
lished during  1913-17  on  the  pre-Columbian 
history,  ethnography,  archeology  or  linguistics 
of  the  American  aborigines. 

We  learn  from  the  BrUiah  Medical  Journal 
that  the  triennial  prize  of  the  Boyal  College  of 
Surgeons  of  England,  consisting  of  the  John 


Hunter  medal  in  gold  to  the  value  of  fifty 
guineas^  or,  at  the  option  of  the  author,  a 
medal  executed  in  bronze^  with  an  honorarium 
of  £50,  will  be  awarded  for  the  best  essay  on 
^The  development  of  the  Mp-joint  and  the 
knee-joint  of  man.''  Essays  must  be  received 
at  the  oollege  not  later  than  Tuesday,  Decem- 
ber 81,  1918.  The  subject  of  the  Jacksonian 
prize  for  this  year,  essays  in  competition  for 
which  must  be  received  on  December  31, 1917, 
is  ^  The  causation,  diagnosis  and  treatmesit  of 
traumatic  aneurysm,  including  arterio-veoous 
aneurysm."  As  already  announced,  the  stjh- 
ject  of  the  prize  for  1918  is  *^  Injuries  and  dis- 
eases of  the  iMmcreas  and  their  surgical  treat- 
ment'' 

The  Lakeside  laboratory  of  the  Iowa  State 
University  on  the  shores  of  Lake  Okoboji,  be- 
gun nine  years  ago  by  President  Emeritus 
Thomas  H.  Ifacbride,  will  open  its  annual  ses- 
sion on  June  18.  The  staff  of  instruction,  in 
addition  to  members  from  the  university,  wiU 
include  Professor  T.  0.  Stephens,  of  Morning- 
side  College,  zoology,  and  Mr.  A.  P.  Ewers,  of 
St.  Louis,  botany.  Dr.  F.  C.  Stromsten,  of  the 
university,  has  diarge  of  work  on  aquatic  ani- 
mals. Professor  B.  B.  Wylie,  also  of  the  uni- 
versity, is  the  director. 

The  annual  summer  courses  which  are  given 
at  the  marine  station  of  the  University  of 
Washington,  Friday  Harbor,  are  scheduled  to 
begin  on  June  18,  and  wiU  last  six  weeks. 
The  work  this  session  will  be  on  the  develop- 
ment of  marine  animals  and  will  be  under  the 
supervision  of  Hjalmar  L.  Osterud,  instructor 
in  zoology  at  the  university.  He  will  be  as- 
sisted by  Dr.  John  Bovard,  professor  of  zool- 
ogy in  the  University  of  Oregon,  who  will  give 
the  general  course  in  marine  zoology.  Dr.  H. 
S.  Brode,  of  Whitman  College,  will  lecture  in 
ecology,  while  Dr.  Theodore  C.  Frye,  professor 
of  botany  at  the  State  University,  will  teach 
algology. 

Professor  Nelson  C.  Browk,  head  of  the 
department  of  forest  utilization  at  the  New 
York  State  College  of  Forestry,  Syracuse  Uni- 
versity»  has  obtained  a  leave  of  absence  for  one 
year  and  a  half,  and  will  go  to  Europe  as  a 
government  trade  commissioner  in  an  investi- 
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gation  of  the  lumber  needs  of  the  warring  na- 
tions for  reoonstniction  purposes.  Early  in 
May»  the  trade  conunissioners  met  at  Wash- 
ington for  the  purpose  of  oiganisation.  There 
they  gathered  data  concerning  tariffs^  freight 
rates>  probable  future  shipping  facilities  and 
other  information  bearing  on  the  matter  of 
lumber  exports  after  peace  has  been  declared. 
Th^  will  spend  two  or  three  months  in  visit- 
ing lumber-producing  centers  in  this  country, 
interviewing  lumbermen.  This  preliminary 
work  will  be  for  the  purpose  of  obtaining  exact 
knowledge  as  to  how  much  lumber  the  Euro- 
pean countries  now  at  war  can  purchase  here 
and  in  what  particular  markets.  Professor 
Brown  and  his  associates  expect  to  sail  for 
Europe  in  August  or  September. 

Thx  Johns  Hopkins  Alumni  News  states 
that  it  has  lately  become  known  that  two  of 
the  most  successful  devices  introduced  by  the 
allies  in  the  present  war  are  due  to  Dr.  Bob- 
ert  W.  Wood,  professor  of  experimental  phys- 
ics. They  arerthe  lachrymose  or  ^^tear"  gas, 
used  to  render  the  enemy  temporarily  blind, 
and  a  photographic  screen  of  a  special  type, 
which  is  especially  well  suited  to  the  require- 
ments of  modem  warfare.  Dr.  Wood  sent  the 
formula  for  the  former  to  a  friend  in  Paris 
soon  after  the  outbreak  of  the  war.  Several 
weeks  after  submitting  his  plan.  Dr.  Wood  re- 
ceived word  that  it  had  been  turned  over  to 
the  proper  authorities.  Nothing  was  done, 
however,  until  three  months  later  when  the 
Oermans  began  the  use  of  ix>i8onous  gases; 
since  then  the  tear  gas  proposed  by  Dr.  Wood 
has  been  used  on  both  sides.  The  gas  has  a 
powerful  efiFect  on  the  eyes,  the  slightest  trace 
closing  them  and  starting  the  tears.  It  is 
benzyl-bromide,  or  choracetone,  vapor  and 
produces  temirarary  blindness  but  not  i>erma- 
nent  injury.  Its  use  was  in  no  way  a  violation 
of  The  Hague  conventions  or  the  usages  of 
civilization.  It  was  Dr.  Wood's  idea  that  the 
gas  might  be  used  in  a  single  great  drive,  being 
released  over  the  whole  battle  front  simultane- 
ously. The  other  of  Professor  Wood's  inven- 
tions being  used  extensively  in  the  fighting  on 
the  west  front  is  the  infra-red  screen  for  the 
panchromatic  plates  for  photography.  By  the 
use  of  the  screen  the  Allied  airmen  are  enabled 


to  obtain  accurate  photographs  of  the  enemy's 
position,  batteries,  etc,  right  through  the  thick 
pall  of  smoke  which  hides  them  from  view. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Yale  UinvEBSiTT  has  received  from  Mrs. 
Edward  H.  Harriman,  of  New  Yorl^  bonds 
yielding  $4,600  a  year  for  the  purpose  of  estab- 
lishing the  Harriman  Fimd  for  Orthopedics. 

The  late  J*.  T.  Apperson,  member  of  the 
board  of  regents  of  the  Oregon  Agricultural 
College  since  its  founding  and  at  one  time 
president  of  the  board,  left  the  residue  of  his 
estate  to  the  trustees  of  the  college  as  a  perma^ 
nent  loan  fund  to  worthy  students  ^o  make 
their  own  way  through  schooL  The  benefac- 
tion will  amount  to  from  926,000  to  $40,000, 
and  will  be  invested  by  the  State  Land  Board. 

The  new  building  of  the  dental  school  of 
Western  Beserve  University  is  nearing  com- 
pletion and  will  be  occupied  in  the  fall  of  1917. 
The  building  is  situated  alongside  the  univer- 
sity campus  and  near  the  site  for  the  new 
medical  school  plant.  The  dental  school, 
formerly  affiliated,  is  now  an  integral  depart- 
ment of  the  university.  An  extensive  revi- 
sion of  the  curriculum  and  an  increase  in  en- 
trance requirements  are  contemplated. 

Sm  Charles  Holcboft  bequeathed  to  the 
University  of  Birmingham  the  sum  of  £6,000 
for  research  work  in  science.  Sir  Charles  Hol- 
croft  contributed,  during  his  lifetime,  about 
£100,000  to  the  university. 

The  board  of  trustees  of  the  Long  Island 
College  Hospital  announces  the  appointment 
of  Dr.  James  C.  Egbert,  director  of  extension 
teaching,  Columbia  University,  as  president  of 
the  medical  college.  Dr.  Otto  Y.  Huffman  has 
been  appointed  dean;  Dr.  Wade  W.  Oliver, 
formerly  of  the  University  of  Cincinnati,  has 
been  called  to  the  chair  of  bacteriology  and 
Dr.  Carl  H.  Laws,  formerly  of  the  department 
of  pediatrics  in  the  University  of  Michigan, 
has  been  appointed  professor  of  pediatrics. 

Dr.  J.  Bronsenbrenner  has  resigned  the 
position  of  director  of  research  laboratories  of 
the  Western  Pennsylvania  Hospital  in  Pitts- 
burgh to  accept  the  appointment  of  associate 
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professor  in  the  department  of  hygiene  at  the 
Harvard  Medical  School. 

Dr.  George  D.  Lotjderbaok  has  been  ad- 
vanced from  associate  professor  to  professor 
of  geology  at  the  University  of  California. 

Professor  D.  L.  Crawford,  of  Pomona  Col- 
lie, Claremont,  Cal.,  has  been  appointed  pro- 
fessor of  entomology  in  the  College  of  Hawaii, 
Honolulu,  for  a  term  of  three  years,  beginning 
in  September,  1917. 


DISCUSSION  AND  CORRESPONDENCE 

A  TOPOGRAPHIC  MAP  OF  WISCONSIN 

The  movement  to  expedite  the  completion 
of  the  topographic  map  of  the  United  States  by 
the  U.  S.  Geological  Survey,  of  which  some  ac- 
count was  given  in  Science  a  year  ago,  is  to- 
day greatly  promoted  by  the  increased  interest 
in  topographic  preparedness  on  the  part  of 
army  officers.  Doubtless  at  their  instance  the 
sum  of  $200,000,  in  addition  to  the  usual  large 
appropriation  for  topographic  maps  under  the 
Oeological  Survey,  has  lately  been  voted  by 
Congress  to  be  expended  for  geodetic  and  topo- 
graphic surveys  at  the  discretion  of  the  Secre- 
tary of  War.  Members  of  the  Coast  and  G^eo- 
detic  Survey  and  of  the  Geological  Survey 
have  already  taken  the  field,  chiefly  in  the 
Southern  States,  in  areas  designated  by  the 
war  department,  and  a  much  desired  increase 
in  topographic  output  will  be  the  result.  It  is 
interesting  to  note  in  this  connection  that,  al- 
though the  additional  sum  thus  appropriated  is 
spent  under  military  direction,  the  work  for 
which  the  sum  is  spent  is  performed  by  the  ex- 
perts of  the  two  civilian  surveys,  who  are  all 
listed  in  the  reserve  corps. 

In  the  meantime  the  civil  uses  of  topo- 
graphic maps  must  not  be  forgotten,  and 
among  these  the  educational  uses  are  by  no 
means  the  least  important  An  excellent 
statement  of  them  follows  with  respect  to  the 
needs  of  a  single  state  in  a  letter  by  Professor 
Lawrence  Martin,  of  the  University  of  Wiscon- 
sin, to  the  state  engineer  at  Madison.  Educa- 
tors and  engineers  elsewhere  would  do  well  to 
organize  a  similar  movement  for  promoting  the 
topographic  survey  of  their  states  also. 

W.  M.  Davis 


LXTTXR,    DATED    MAT,    1917,    FROM   PROFSS80B   LAW- 
BENCS   MARTIN,   OT  THB  UMIVKRSITT   OF  WIS* 
OONSIK,  TO  THS  8TATX  XNOINSBB 
AT  MADISON 

My  Dear  Bir:  In  support  of  the  propoeed  state 
appropriation  for  topographic  maps  I  am  writing 
to  explain  the  need  of  these  maps  for  edueatioiuJ 
purposes.  This  is  only  one  of  the  many  nses  for 
which  I  regard  these  maps  as  desirable,  but  it  is 
the  one  to  which  I  am  giving  especial  attention  as 
a  member  of  our  committee. 

Topographic  maps  are  an  admitted  need  for 
school  and  college  use,  as  explained  later.  Let  us 
compare  Wisconsin  with  Ohio,  states  not  dissimi- 
lar in  area,  topography  and  educational  system. 
We  are  proposing  to  ask  the  legislature  for  $20,- 
000  a  year  for  twenty  years  to  complete  the  topo- 
graphic map  of  Wisconsin  in  the  next  two  decades. 
Twenty  years  ago  there  was  not  a  single  topo- 
graphic map  of  any  part  of  Ohio.  Mapping  was 
started  nineteen  years  ago,  and  to-day  the  topo- 
graphic maps  cover  the  entire  state.  Every  col- 
lege, normal  school,  high  school,  grade  school  and 
other  educational  institution  in  Ohio  has  a  topo- 
graphic map  of  the  home  area  for  use  by  its  stu- 
dents. 

Twenty  years  ago  Wisconsin  had  twenty-seven 
topographic  maps.  In  these  two  decades  we  have 
added  seventeen  maps,  while  Ohio  has  added  more 
than  two  hundred. 

The  states  of  Massachusetts,  Bhode  Island,  Con- 
necticut, New  York,  New  Jenej,  Maryland  and 
West  Virginia  are  completely  mapped.  More  than 
half  of  Kansas,  Oklahoma,  Utah,  Arizona,  Oali- 
f  omia,  Vermont,  Virginia,  Colorado,  Tennessee  and 
Pennsylvania  are  covered  by  topographic  sheets. 
Only  about  a  fifth  of  Wisconsin  is  mapped. 

There  are  413,000  school  children  in  WisconsiB 
who  live  outside  the  area  covered  by  topograplde 
maps.  Five  of  our  nine  normal  sehools  have  no 
topographic  maps  of  their  home  area.  Twen^- 
two  of  the  county  training  schools  for  teaehers  and 
the  county  sehools  of  agriculture  are  outside  the 
mapped  area.  For  fourteen  of  the  cities  which 
maintain  continuation  schools  there  are  no  maps. 
There  is  no  topographic  map  covering  the  area 
about  the  Stout  Institute  at  Menomonie.  There 
are  none  for  the  colleges  at  Appleton  (lAwrenee 
University),  at  Plymouth  (Mission  House  CoUege), 
at  Ashland  (Northland  College),  at  Beaver  Dam 
(Wayland  Academy),  or  for  a  number  of  the  Cath- 
olic coUeges  and  some  of  the  private  sehools. 
There  are  no  maps  for  the  Indian  schools  near 
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Tomah,  at  Hajward,  and  on  the  other  reseryations 
(Garter  School,  etc).  Beside  these  there  are 
many  large  high  schooLs  which  need  maps,  some  of 
them  at  places  listed  above,  others  at  various 
cities. 

Of  course  topographic  maps  are  quite  as  impor- 
tant for  the  smaller  cities  and  villages  and  for  the 
country  schools  as  for  the  places  listed  above.  Wis- 
consin ought  not  to  lag  behind  Ohio,  New  York, 
West  Virginia,  or  any  other  state,  or  behind  Eng- 
land, France,  Germany,  or  Italy,  all  of  which  are 
completely  mapped,  in  providing  topographic  maps 
for  educational  use. 

In  addition  to  the  very  necessary  local  use  of 
topographic  maps  of  the  home  area,  it  is  desirable 
that  students  in  one  region  should  use  the  maps  of 
other  parts  of  the  state.  Pupils  in  the  Milwaukee, 
Bacine,  Madison,  Superior,  and  other  high  schools 
ought  to  have  a  chance  to  study  topographic  maps 
of  the  vicinity  of  La  Crosse,  Eau  Claire  or  Ashland, 
where  there  are  no  maps  as  yet.  Students  in  the 
country  schools  need  them  even  more.  College  stu- 
dents at  Beloit,  Bipon,  Milton,  Carroll,  Watertown, 
Marquette  and  Milwaukee-Downer,  and  normal- 
school  students  at  Platteville,  Whitewater,  Mil- 
waukee and  Superior,  where  there  are  topographic 
maps,  need  maps  of  the  other  four  fifths  of  Wis- 
consin where  there  are  none. 

At  the  University  of  Wisconsin  we  need  not  only 
the  completed  topographic  sheets  of  the  adjacent 
country,  which  our  students  now  use  extensively  in 
laboratory  work  and  field  study,  but  maps  of  all 
other  parts  of  the  state,  for  our  students  come 
from  everywhere  in  the  state,  they  go  back  to  all 
parts  of  the  state  to  work  or  to  teach,  and  we  can 
not  adequately  study  other  parts  of  Wisconsin  with- 
out maps  of  these  decidedly  different  areas.  The 
same  thing  applies  to  the  other  colleges,  to  all  the 
normal  schools,  the  large  high  schools,  the  country 
schools  and  the  educational  system  generally.  The 
State  Geological  Survey  is  considering  a  plan  of 
publishing  and  distributing  lists  of  topographic 
maps  for  schools  of  varied  size  and  situation,  with 
simple,  comprehensive  directions  for  their  use  in 
classes;  this  can  not  be  done  effectually  until  much 
more  of  Wisconsin  is  covered  by  topographic  maps. 

Very  truly  yours, 

Lawrxnos  Mabtin 

WINTER  ACTIVITY   OP  THE   BROWN   BAT, 

VESPSRTILIO   FUSCUS    (BBAUVOIS), 

AT  BROOKLYN,  N.  Y. 

The  sporadic  appearance  of  VespertUio 
fuBcua  on  mild  winter  evenings,  in  tlie  lati- 
tude  of   New   York,    is   a   well-known  phe- 


nomenon,^ bnt  the  following  account  describes 
altogether  extraordinary  behavior  on  the  part 
of  a  bat  of  this  species. 

A  few  minutes  after  five  o'clock  p.m.,  on 
February  14,  1917,  Mr.  George  P.  Engelhardt, 
of  the  Brooklyn  Museum,  and  the  writer  en* 
tered  the  Brooklyn  Botanic  Gkurden  with  the 
purpose  of  finding  a  mocking-bird  that  had 
been  observed  to  be  wintering  in  the  section  of 
the  grounds  devoted  to  a  Japanese  garden. 
While  we  were  hunting  through  a  copse  of 
evergreens  bordering  the  small  frozen  lake, 
we  were  astonished  to  see  a  bat  flying  above 
the  ice.  The  creature  made  several  trips  back 
and  forth,  over  a  distance  of  seventy  or  eighty 
yards,  passing  so  close  to  us  that  we  had  no 
difficulty  in  recognizing  the  species.  It  circled 
about  just  as  though  it  were  pursuing  insects 
over  the  water  on  a  summer  evening,  except 
that  its  flight  was  slow  and  obviously  labored, 
and  we  expected  to  see  it  drop  at  any  moment. 
Presently  it  fluttered  westward,  beyond  the 
end  of  the  lake,  and  seemed  to  descend  on  a 
grassy  meadow.  We  hastened  in  that  direc- 
tion, searching  the  ground,  but,  as  we  saw  no 
more  of  the  bat,  Mr.  Engelhardt  left  the 
Oarden. 

I  then  walked  to  the  Botanical  Laboratory 
in  order  to  note  the  temperature,  which  was 
80''  F.  The  afternoon  had  been  cloudy,  and 
the  setting  sun  shone  only  as  a  red  ball 
through  the  calm,  chilly,  misty  air.  It  is  worth 
remarking  that  the  first  slight  thaw  after  a 
protracted  period  of  severely  cold  weather  had 
occurred  on  this  date.  On  the  morning  of  the 
previous  day,  February  13,  the  thermometer 
had  registered  +3®  F.,  in  this  part  of 
Brooklyn. 

Eetuming  to  the  edge  of  the  lake  at  5:25 
P.M.,  I  saw  the  bat  again,  and  ran  after  it,  but 
soon  lost  sight  of  it.  Then,  as  I  approached 
the  outlet  of  the  lake,  I  spied  it  on  a  sheet 
of  thin  ice  almost  suroimded  by  the  running 
water  of  the  brook,  three  feet  above  a  small 
waterfall.  While  I  stood  quietly  within  ten 
feet  of  it,  the  bat  crawled  rapidly  about  the 
ice,   lapping   it   with   its   tongue.     Next  it 

1  Muzphy  and  Xiehols,  Bd,  BvHl,  Brooklyn  Inst, 
Mu8,,  Vol  n..  No.  1,  1913,  p.  7. 


566 


SCIENCE 


[N.  8.  Vol.  XLV.  Na  U70 


moved  towards  the  margin,  paused  an  instant, 
then  deliberately  plunged  into  the  water.  It 
swam  strongly  across  the  current,  keeping  its 
head,  wrists,  widely  spread  feet,  and  the  tip 
of  its  tail  above  the  surface,  and  making 
sculling  strokes  with  its  phalangeal  mem- 
branes, which  hung  straight  downward.  The 
greater  part  of  its  back,  and  its  interfemoral 
skin,  except  near  the  tip  of  the  tail,  were  sub- 
merged. After  reaching  the  ice  a  yard  across 
the  open  stream,  it  turned  and  swam  back,  and 
attempted  to  clamber  out  at  the  point  where 
it  had  entered.  Like  King  Bobert  Bruce's 
spider,  it  made  six  vain  trials  but  on  the 
seventh  it  succeeded.  It  then  shook  itself  in 
quadrupedal  fashion,  crawled  across  the  ice 
to  a  nook  beneath  an  overhanging  rock,  and  lay 
still.  I  continued  to  watch  it  for  five  minutes, 
and  was  tempted  to  leave  it  until  morning; 
but,  realizing  that  it  would  soon  be  frozen  to 
the  sx)ot,  I  picked  it  up. 

In  my  hand  it  seemed  perfectly  active,  at 
first  struggling  and  biting  characteristically, 
and  griviug  vent  to  infinitesimal  squeaks  and 
to  explosive  pufis  like  the  sound  of  a  tiny 
one-cylinder  engine.  At  times  it  would  shake 
its  head  with  a  rapid  vibration  and  snort 
loudly.  Within  a  few  moments  it  began  to 
lick  its  membranes,  comb  its  snout,  ears  and 
body  with  its  long-clawed  feet,  then  to  clean 
the  claws  with  its  teeth,  and,  in  short,  to  go 
through  all  the  elaborate  preening  movements 
which  make  bats  so  extremely  kitten-like. 
From  time  to  time  I  noticed  an  evanescent, 
skimkish  odor,  which  seemed  as  though  it 
might  be  due  to  some  periodical,  perhaps  de- 
fensive, glandular  exudation.  Its  wet  fur 
dried  surprisingly  quickly  under  the  influences 
of  the  violent  combing,  and  the  high  tem- 
perature that  the  animal  soon  develoi)ed  by 
means  of  respirations  at  the  rate  of  about 
145  per  minute. 

The  bfl^t  was  B,igi  old  female,  with  teeth  worn 
down  to  a  condition  similar  to  that  already 
described  by  Murphy  and  Nichols  (Z.  c,  p.  8). 
Although  it  could  have  eaten  no  food  for  three 
months  or  more,  it  passed  feces  which  proved 
to  be  composed  principally  of  its  own  fur. 

Probably  the  most  noteworthy  point  about 
the  whole  incident  is  the  record  of  an  un- 


wounded  bat,  certainly  in  full  control  of  its 
bodily  coordination,  swimming  in  the  ioy  wat^ 
of  a  stream,  apparently  with  intent 

BOBSBT  CtrSHHAN  MuBFHT 

Depabtmbnt  of  Natpsal  Sghncs, 
Bbooklyn  Musxuic 

DR.  HOBBS  ON  THE  HISTORY  OP  SCIENCE 

To  the  Editor  of  Science  :  Touching  the  ad- 
dress of  Professor  William  H.  Hobbe  to  the 
Michigan  Academy  of  Science,  printed  in  Sci- 
ence (issue  of  May  11,  1917),  I  wish  to  point 
out: 

1.  That  it  is  not  customaiy  among  historians 
and  students  of  history  to  consider  the  thou- 
sand years  following  the  Hun  invasions  the 
''  dark  ages,''  or,  as  Professor  Hobbs  calls  them, 
a  ''thousand  years  of  stagnation"  (p.  443)  or 
^'  centuries  of  intellectual  stagnation  "  (p.  442). 
No  x)eriod  which  includes  the  thirteenth  cen- 
tury can  fairly  be  so  described. 

2.  That  Galileo  never  was  tortured  by  the 
Inquisition  (p.  443)  and  that  ike  only  ''im-. 
prisonment"  he  suffered  was  in  the  homes  of 
his  friends. 

3.  That  Oiordano  Bruno  was  burned  for  de- 
nying the  divinity  of  Christ — ^not  for  advocat- 
ing the  Copemican  doctrine. 

4.  That  what  Mr.  Huxley  termed  "  that  chaff 

about  the  ego  and  the  non-ego,  about  noumena 

and  phenomena  and  all  the  rest  of  it,  etc.,"  are 

not  mere  "metaphysical  abstractions"  in  the 

sense  that  any  thinking  man  can  dispense  with 

them.    A  thorough  grounding  in  metaphysics 

(and  logic)  would  be  a  very  good  start  for  a 

career  in  ''  science  " ;  one  does  not  know  either 

intuitively  and  both  are  necessary  for  clear 

thinking  and  sound  generalizing. 

Thomas  F.  Woodlook 
Mount  Vernon,  N.  Y. 


SCIENTIFIC  BOOKS 

ManxjLol  of  Psychiatry,  Fourth  edition.  Ke- 
vised  and  enlarged.  By  J.  Houobs  Db 
FuRSAO,  M.D.,  and  A.  J.  Hosanoff,  MJ). 
New  York:  John  Wiley  &  Sons,  Inc.  Lon- 
don :  Chapman  &  Hall,  Limited.  1916.  8vo. 
Pp.  622. 
Brevity,  clearness  of  diction  and  simplicity 

of  presentation  with  a  sufficiently  small  num* 
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ber  of  points  of  discussion — ^these  are  the 
points  which  make  a  popular  text  for  students. 
De  Fursac  and  HosanofPs  book  has  gained  a 
well-deserved  place  with  medical  students 
through  these  qualifications,  and  it  will  de- 
serve it  even  more  fully  in  the  present  form. 
Up  to  the  present  edition  the  text  kept  apart 
the  translation  and  the  translator's  annota- 
tions. This  distinction  has  been  obliterated 
and  in  reality  the  book  has  been  adapted  much 
more  definitely  to  the  needs  of  the  American 
student,  at  least  in  the  chapters  entitled  ''  The 
Practise  of  Psychiatry,"  which  give  a  helpful 
picture  of  the  present-day  dispensary  and 
state  hospital  practise. 

The  book  represents  a  somewhat  extraor- 
dinary combination  in  view  of  the  fact  that  it 
is  primarily  an  adaptation  of  the  GFerman 
psychiatry  to  a  French  public  and  then  a  re- 
adaptation  to  the  American  viewpoints. 
French  psychiatry  has  in  the  meantime  shown 
some  evidences  of  revolt  and  repudiation,  and 
American  psychiatry,  if  we  can  speak  in  such 
a  summary  way,  shows  signs  of  a  considerable 
degree  of  emancipation.  For  the  purposes  of 
the  student,  however,  it  is  most  important  that 
he  get  some  reasonably  clarified  starting  point, 
and  with  the  qualifications  of  the  original 
description  by  BosanofP,  the  transition  is  made 
reasonably  easy  and  will  no  doubt  offer  a  good 
basis  for  further  emancipation  as  further  edi- 
tions will  demand  it.  It  may  be  possible  to 
eliminate  some  unnecessary  evidences  of  trans- 
lation such  as  the  reference  on  page  21  to 
Jean  Muller,  whom  probably  most  of  us  know 
as  Johannes  Mueller. 

"In  the  first  part  of  the  book,  the  chapters 
dealing  with  etiology,  history  taking,  methods 
of  examination,  special  diagnostic  procedures, 
general  prognosis,  prevalence  of  mental  dis- 
orders, prevention,  and  medico-legal  questions, 
and,  in  the  second  part,  those  dealing  with 
Huntington's  chorea,  cerebral  syphilis,  and 
traumatic  psychoses  are  either  wholly  new  or 
almost  so. 

"  The  chapter  on  general  therapeutic  indi- 
cations, in  the  first  part  ef  the  book,  and  those 
on  dementia  pnecox,  chronic  alcoholism,  gen- 
eral  paresis,   and   mental   disorders   due   to 


organic  cerebral  affections,  in  the  second  part^ 
have  been  more  or  less  extensively  revised  or 
added  to." 

Rosanoff's  standpoint  with  regard  to  hered- 
ity is  very  strongly  emphasized  in  the  book  to 
the  effect  that  he  feels  that  "  we  are  in  a  posi- 
tion to  say  to  the  people  and  to  legislatures: 
Mental  health  is  purchasable;  the  prevalence 
of  mental  disorders  can  be  reduced  for  com- 
ing generations  with  the  aid  of  dollars  and 
cents  spent  for  segregation  in  this  generation." 

For  the  problems  of  non-institutional  care 
it  might  be  wrong  to  expect  too  much  help 
from  a  book.  The  problem  of  psychotherapy 
is  treated  rather  briefly,  but  is  one  of  those 
things  that  have  to  be  learned  from  practise 
and  with  the  help  of  special  literature. 

Adolf  Meter 
The  Johns  Hopkins  Untversity 


SPECIAL  ARTICLES 

A  SUGGESTION   REGARDING  THE  MECHANISM 

OP   ONE-SIDED    PERMEABILITY    IN 
LIVING  TISSUES^ 

It  is  a  familiar  fact  to  physiologists  that  a 
large  proportion  of  living  tissues  display  a 
type  of  permeability  markedly  differing  from 
the  permeability  or  semipermeability  of  the 
majority  of  non-living  membranes  in  that  it 
is  dependent  upon  direction,  that  is,  upon  the 
side  of  the  membrane  exposed  to  the  dissolved 
substance.  Among  the  almost  numberless 
illustrations  of  this  phenomenon  which  might 
be  adduced  it  will  be  sufficient  to  cite  the  ex- 
periment of  Cohnheim^  in  which  a  glucose 
solution,  free  from  sodium  chloride  was  intro- 
duced into  an  isolated  loop  of  intestine.  After 
the  lapse  of  a  certain  period  investigation  of 
the  residual  fluid  showed  that  while  some  fifty 
per  cent  of  the  water  and  glucose  had  passed 
through  the  wall  of  the  intestine  into  the  blood 
stream,  only  an  insignificant  trace  of  sodium 
chloride  had  passed  from  the  blood  stream 
into  the  glucose  solution.     This  is  not  the 

1  From  the  department  of  bioehemifftry,  Rudolph 
Spreekels  PhyBiological  Laboratory,  Univeraity  of 
California. 

s  O.  Cohnheim,  ZeitsehHfi  f.  Biologic,  36  (1898), 
p.  129. 
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case  if  the  glucose  solution  be  placed  in  the 
peritoneal  cavity  instead  of  in  the  intestine. 
In  this  case  the  peritoneal  wall  behaves  like  a 
membrane  of  parchment.  Not  only  water,  but 
also  dissolved  substances  traverse  the  mem- 
brane in  both  directions  with  equal  facility,  so 
that  after  a  certain  lapse  of  time  the  residual 
glucose  solution  is  found  not  only  to  have 
parted  with  glucose,  but  also  to  have  gained 
from  the  tissue  fluids  a  very  appreciable  pro- 
portion of  sodium  chloride. 

The  phenomenon  of  one-sided  permeability 
is  i>erhaps  nowhere  more  strikingly  illustrated 
than  in  the  tissues  of  the  kidney  which  pick 
out  urea  from  the  blood,  although  present 
therein  in  minute  concentration,  and  secrete 
it  into  the  secretory  tubules  of  the  kidney 
against  a  relatively  enormous  osmotic  pres- 
sure. The  epithelium  of  the  kidney  is  evi- 
dently i)ermeable  to  urea  in  the  direction  blood 
-^  urine,  but  under  normal  conditions  must  be 
impermeable  or  very  nearly  impermeable  to 
urea  in  the  direction  urine -^  blood.  That 
the  one-sided  permeability  of  the  kidney  is  de- 
pendent upon  the  maintenance  of  the  normal 
structure  of  the  renal  epithelium  is  revealed 
by  its  failure  in  pathological  conditions  in- 
volving partial  destruction  of  the  renal  epithe- 
lium and  also  by  the  striking  experiment  of 
Bottazzi'  in  which  he  compared  the  excretion 
of  the  right  and  left  kidneys  of  the  same  ani- 
mal after  injury  of  one  of  them  by  sodium 
fluoride;  for  while  the  uninjured  kidney 
secreted  urine  which  was  markedly  hypertonic 
in  comparison  with  the  blood,  the  injured  kid- 
ney secreted  urine  which  was  actually  hypo- 
tonic in  comparison  with  the  blood. 

It  is  obvious  that  the  phenomenon  of  one- 
sided permeability  must  be  dependent  upon  a 
heterogeneous  structure  of  the  membrane 
which  displays  it.  The  phenomenon  is  not  and 
could  not  be  displayed  by  structureless  mem- 
branes or  by  membranes  having  a  miiform 
structure  in  the  direction  of  penetration,  i.  e., 
perpendicularly  to  their  surface.  Nor  would 
any  structure  of  macroscopic  dimensions,  i.  e., 
involving  structural  elements  of  a  size  far  in 

sBottazzi,  F.,  Archivio  di  Fiaiologia,  1  (1904), 
p.  273. 


excess  of  the  mean  free  path  of  the  molecules, 
suffice  to  endow  the  membranes  with  this 
peculiar  property.  We  must  therefore  seek 
for  the  interpretation  of  the  phenomenon  in 
the  minute  structiure  of  the  cell. 

A  specific  arrangement  of  permeable  and 
relatively  impermeable  phases  of  the  cell- 
substance  would  appear  to  ofier  the  only  rea- 
sonable basis  for  interpretation  of  the  phe- 
nomenon. In  seeking  for  constituents  of 
protoplasm  which  are  impermeable  or  but 
slightly  permeable  to  the  majority  of  sub- 
stances dissolved  in  water  the  lipoids  imme^ 
diately  present  themselves  as  the  constituents 
of  the  cell  most  markedly  differing  from  the 
remainder  of  the  protoplasm  in  their  solu- 
bilities and  solvent  power. 

That  lipoids  are  present  in  abundance  in 
living  cells  either  in  combinations  of  such  a 
character  as  to  mask  their  micro-chemical 
properties  or  in  particles  so  small  as  to  be  of 
very  nearly  ultramicroscopic  dimensions  is 
very  strikingly  shown  by  the  inbestigations  of 
Athanasiu,*  Taylor'  and  others  who  have 
shown  that  the  tissues  of  the  liver  and  other 
organs  in  the  fatty  degeneration  induced  hy 
phosphorus  poisoning  do  not  necessarily  con- 
tain more  and  indeed  may  contain  slightly 
less  fat  than  the  corresponding  normal  tissues. 
In  other  words,  the  fat  which  is  present  in  the 
tissues  of  phosphorized  animals  in  the  form  of 
microscopically  visible  aggregates,  is  present 
in  the  corresponding  normal  tissues  in  aggre- 
gates too  small  to  be  identifiable  by  staining 
reactions.  The  same  inference  may  be  drawn 
from  the  observation  of  Gay  and  Southard* 
that  in  animals  which  have  experienced 
anaphylactic  shock  the  gastric  epithelium 
is  loaded  with  visible  fat  globules,  whereas 
normal  gastric  epithelium  is  free  from 
visible  fat.  In  the  brief  period  which  d^pses 
between  the  administration  of  the  foreign 
protein  and  death  in  anaphylactic  shock 
there  is  no  time  for  transmissal  of  fat  horn 

^Athanasiu,  J.,  Arch.  /.  d.  pef.  physioL,  74 
(1899),  p.  511. 

B  Taylor,  A  E.,  Jour,  of  Bxper.  Med.,  4  (1899), 
p.  399. 

«  Oay,  F.  P.,  and  Southard,  E.  £.,  Jour,  of  Med. 
Eeeearch,  16  (1907),  p.  143. 
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one  tissue  of  the  body  to  another.  We  mnst 
assume  that  the  fat  in  the  gastric  epithelial 
cells  is  present  in  normal  animals  in  ultra- 
microscopic  or  very  nearly  ultramicroscopio 
aggregates^  and  that  the  circumstances  attend- 
ant upon  anaphylactic  shock  have  merely  in- 
duced coalesc^ice  of  the  preexisting  fat  gran- 
ules into  aggregates  sufficiently  large  to  be 
identifiable  as  fat. 

The  existence  of  a  considerable  proportion 
of  ultramicroscopio  fat-granules  in  living  cells 
which  is  thus  established  provides  a  material 
basis  for  the  assumption  of  a  diphasic  struc- 
ture in  which  the  one  phase  is  permeable  and 
the  other  impermeable  to  substances  soluble  in 
water  but  insoluble  or  relatively  insoluble  in 
fats. 

The  most  usual  spatial  arrangement  of  the 
various  structures  or  constituents  of  a  cell  is 
that  of  radial  symmetry.  The  primitive  ar- 
rangement of  strictly  radial  symmetry  so  fre- 
quently displayed  in  spherical  cells  becomes 
modified  or  distorted  in  those  cells,  such  as 
the  majority  of  epithelial  cells,  which  through 
mutual  compression,  or  for  other  reasons,  have 
assumed  a  columnar,  stratified  or  flattened 
outline.  In  such  cases  the  radial  arrangement 
of  structures  may  be  confined  to  the  sides  or 
margins  of  the  cell  or  differ  in  character 
in  the  protoplasm  imderlying  the  various 
facets  of  the  cell. 

A  radial  arrangement  of  the  ultramicro- 
scopio fat  granules  of  the  cell  would  obviously 
lead  to  the  formation  upon  the  surface  and  in 
the  subjacent  protoplasm  of  minute  funnel- 
shaped  pores,  of  which  the  interstitial  open- 
ings would  be  permeable  to  substances  soluble 
in  water,  while  the  walls,  being  composed  of 
fat  granules,  would  be  impermeable  or  with 
difficulty  permeable  by  such  substances.  The 
interstitial  openings  at  the  margin  distal  from 
the  center  from  which  the  fat  granules  radiate 
would  be  relatively  large,  while  at  points  lying 
nearer  to  the  center  of  radiation,  that  is,  in 
general,  deeper  within  the  cell,  even  if  the 
radiating  lines  of  globules  should  not  be  con- 
tinued sufficiently  far  in  that  direction  to 
actually  intersect  one  another,  the  diameter 
of  the  pores  would  be  very  considerably  con- 
tracted.    Substances  soluble  in  water  would 


penetrate  such  a  cell  readily,  since  a  rela- 
tively large  proportion  of  the  cell-surface 
would  consist  of  the  water  phase^  but  they 
would  leave  the  interior  of  the  cell  with  diffi- 
culty, since  a  relatively  large  proportion  of  the 
area  which  they  would  have  to  traverse  to  at- 
tain an  outlet  would  consist  of  the  lipoid 
phase.  If  the  modifications  of  radial  sym- 
metry which  are  so  characteristic  of  epithelial 
cells  should  result  in  the  confinement  of  this 
structure  to  one  surface  or  facet  of  the  cell  it 
is  obviously  ix>ssible  that  one-sided  permeabil- 
ity of  a  tissue  composed  of  such  cells  might  be 
the  consequence. 

It  should  be  borne  in  mind  that  the  exist- 
ence of  funnel-shaped  pores  in  the  surface  of 
a  cell  or  membrane  would  only  give  rise  to 
one-sided  permeability  provided  the  diameter 
of  the  pore  at  the  constricted  end  were  com- 
parable with  the  mean  free  path  of  the  pene- 
trating molecules.  Were  the  least  diameter 
of  the  ix)res  less  than  the  mean  free  path  of  a 
given  molecule,  then  the  membrane  would  be 
a  strictly  semipermeable  one  for  this  type  of 
molecule;  were  it,  on  the  contrary,  very  large 
in  comparison  with  the  mean  free  path  of  the 
molecule  concerned,  then  the  membrane  would 
be  freely  permeable  by  the  molecule  in  either 
direction.  Thus  it  is  readily  conceivable  that 
membranes  of  this  type  might  exhibit  one- 
sided permeability  for  certain  substances  dis- 
solved in  water,  absolute  permeability  for 
others,  and  semipermeability  for  yet  other 
molecules. 

Any  reagent  or  condition  affecting  the  state 
of  aggregation  of  the  fat  globules  would  nec- 
essarily affect  the  diameter  of  the  pores.  In 
general  those  conditions  involving  the  forma- 
tion of  large  aggregates  would  increase  the 
permeability  of  tissue  by  enlarging  the  diam- 
eter of  the  radiating  droplets  and  therefore 
that  of  the  interstitial  spaces.  Moreover,  since 
the  droplets  are  suspended  in  a  protoplasmic 
gel,  we  may  infer  that  in  all  probability  their 
radial  dispersal  would  be  modifiable  by  altera- 
tions of  the  state  of  aggregation  of  the  proteins 
of  the  cell.  The  relationship  of  lipoid  solu- 
bility and  of  lipoid  solvents  and  of  substances 
which  have  a  noarked  effect  upon  surface  ten- 
sion to  the  permeability  of  cells  thus  find  an 
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intelligible  acplanation.  In  ^  the  light  of  the 
inyestigations  of  Olowes^  and  of  Fenn*  upon 
the  influence  of  inorganic  salts  upon  the  state 
of  aggregation  of  oil  emulsions  and  of  proteins 
in  solution  it  would  appear  not  at  all  improb- 
able that  the  striking  phenomena  of  salt- 
antagonism  which  Oaterhout  has  shown  to  de- 
pend upon  the  preservation  of  minimal  oell- 
permeability,  owe  their  origin  to  antagonistic 
alterations  of  the  state  of  aggregation  or  dis- 
placements of  the  radial  distribution  of  the 
lipoid  granules  of  the  cell,  resulting,  when 
either  of  the  mutually  antagonistic  salts  is 
present  in  excess,  in  enlargement  of  the  inter- 
stitial pores.  T.  Brailsford  Bobebtson 
UNivxaaiTT  or  Cautobnia 


THE  UTAH  ACADEMY  OF  SCIENCES 

The  tenth  annual  convention  of  the  Utah  Acad- 
emy of  Sciences  was  held  at  Salt  Lake  City,  April 
6  and  7, 1917,  in  the  Young  Memorial  Building. 

Four  seeaions  were  held  beginning  as  follows: 
Friday,  April  6,  at  2  p.m.  and  again  at  eight  p.m.| 
Saturday,  April  7  at  10  a.m.  and  the  closing  ses- 
sion at  2  P.M. 

President  Frank  S.  Harris  occupied  the  chair  at 
all  the  sessions. 

Dr.  Geo.  B.  Hill,  Jr.,  of  the  Utah  Agricultural 
College,  Dr.  Perry  G.  Snow  and  Dr.  Newton  Miller, 
of  the  University  of  Utah,  and  C.  Arthur  Smith,  of 
the  East  High  School,  Salt  Lake  City,  were  elected 
fellows. 

The  following  were  elected  to  membership:  Dr. 
Orin  Tugman,  U.  U.,  Professor  Walter  A.  Kerr, 
U.  U.,  Dr.  Frederick  8.  Pack,  U.  U.,  Dr.  Joseph  F. 
Merrill,  U.  U.,  Professor  Elbert  D.  Thomas,  U.  U., 
Mr.  James  S.  Godfrey,  U.  U.,  Mr.  John  W.  Sugden, 
U.  U.,  Dr.  Walter  D.  Bonner,  U.  U.,  Professor 
Hyrum  Schneider,  U.  U.,  Professor  Geo.  Coray, 
U.  U.,  Professor  Sherwin  Maeser,  B.  Y.  U.,  Prove, 
Clarence  F.  Korstian,  Forest  Service,  Ogden,  H.  J. 
Frederick,  U.  A.  C,  Professor  Clarence  J.  Soren- 
sen,  U.  A.  C,  Logan,  Mr.  Sidney  B.  Sperry,  Salt 
Lake  City,  Mr.  L.  A.  Giddings,  East  High  School, 
Salt  Lake  City,  Mr.  L.  Moth  Iverson,  Salt  Lake 
City,  Mr.  James  W.  Jones,  Salt  Lake  City  and  Mr. 
Tom  Spalding,  Prove. 

The  following  are  the  of&cers  for  the  ensuing 
year: 

f  Clowes,  G.  H.  A.,  Journal  of  Physical  ChemiS' 
try,  20  (1916),  p.  407. 

«Fenn.,  W.  C,  Proc.  Nat.  Acad,  of  Sciences, 
Washington,  2  (1916),  pp.  634  and  539. 


PreHdenU^W.  D.  Neal,  Salt  Lake  City. 

First  Vioe'president^l>T.  L.  L.  Daines,  U.  U, 
Salt  Lake  City. 

Second  Vice-president— 1>t,  W.  E.  Carroll^  U.  A 
C,  Logan. 

Permanent  Secretary — A^  O.  Garrett,  East  ffigh 
School,  Salt  Lake  City. 

Assistant  Secretary-^,  Arthur  Smith,  Esst 
High  School,  Salt  Lake  City. 

Councilors— I>T.  Newton  Miller,  U.  U.,  Salt  Lake 
City;  C.  Arthur  Smith,  East  High  School,  Salt 
Lake  City,  and  Professor  Carl  Eyring,  B.  Y.  U., 
Prove. 

The  following  papers  and  lectures  were  pre- 
sented: 

''The  Pressure-watt  Characteristies  of  Drawn 
Wire  Tungsten  Lamps,''  by  C.  Arthur  Smith,  East 
High  School,  Salt  Lake  City. 

"The  Variation  of  the  Electric  Conductivity  of 
Thin  Metal  Fihns,"  by  Dr.  Orin  Tugman,  U.  U., 
Salt  Lake  City. 

"The  Anastomosing  of  Arteries  and  Veins  in  a 
Family  of  Cats,"  by  Dr.  Newton  Miller  and  Mr. 
James  Godfrey,  U.  U.  (Paper  prtoented  by  Mr. 
Godfrey.)  n 

"Preformation  in  Modem  Science,"  by  Dr. 
Newton  Miller. 

"The  World  without  Science"  (presidential  ad- 
dress), by  Dr.  Frank  S.  Harris,  U.  A.  C. 

"The  Value  of  Scientific  Beseareh  in  Forestry," 
by  Mr.  Clarence  F.  Korstian,  Forest  Service, 
Ogden. 

"Comparative  Essay  on  some  Birds  of  Europe 
and  North  America,"  by  L.  Moth  Iverson,  Salt 
Lake  City. 

"The  Effectiveness  of  the  Corrosive  Sublimate 
Treatment  of  Potatoes,"  by  Mr.  Bert  L.  Bichards 
and  Dr.  Geo.  B.  Hill,  Jr.,  U.  A.  C.  (Paper  pre- 
sented by  Dr.  HilL) 

"Factors  affecting  the  Planting  of  Various 
Crops,"  by  Howard  J.  Maughan,  U.  A.  C. 

"Freezing  Temperatures  in  Fruit  Buds,"  by  Dr. 
Frank  L.  West,  U.  A.  C. 

"Sugar  Beet  Syrup  for  Young  Pigs,"  by  Dr. 
W.  E.  Carroll,  U.  A.  C. 

"The  Present  Situation  of  Babies  in  the  State," 
by  Dr.  L.  L.  Daines,  U.  U. 

"The  Time  Element  in  Voluntary  Control,"  by 
Dr.  Geo.  S.  Snoddy,  U.  U. 

"The  Liquid  Sulfur-dioxid  Method  of  determin- 
ing Aromatic  Hydrocarbon  Oils,"  by  Mr.  Joseph, 
U.  U. 

"The  Destructive  Distillation  of  Gilsonite,"  by 
Mr.  Erickson,  U.  U.  A.  0.  Gabseit, 

Permanent  Secretary 
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THE  DERIVATION  OF  ORBITS,  THEORY 

AND  PRACTISEi 

Less  than  twenty-five  years  ago  it  was 
commonly  accepted  among  astronomers  and 
mathematicians  alike  that  the  orbit  prob- 
lem had  been  solved  both  in  theory  and  in 
practise.  Without  detailing  the  well-known 
history  of  the  development  of  orbit  meth- 
ods before  that  time  it  is  suflScient  to  re- 
mind you  that  although  Newton,  after  suc- 
cessfully integrating  the  differential  equa- 
tions in  the  problem  of  two  bodies  and 
verifying  Kepler's  laws,  proposed  a  geo- 
metrical method  which  was  successfully 
applied  by  Halley  particularly  in  deter- 
mining the  orbit  of  the  well-known  comet 
which  bears  his  name,  the  integrals  derived 
by  Newton  were  not  translated  into  a  thor- 
oughly practical  method  for  determining 
the  constants  or  elements  from  the  initial 
conditions  furnished  by  observation  until 
1797  when  Gibers  published  his  famous 
method  of  determining  parabolic  orbits  for 
comets  from  three  observed  positions.  This 
special  method  was  followed  at  the  dawn  of 
the  last  century  by  the  general  method  of 
Gauss  which  permits  of  the  determination 
of  the  elements  from  three  observations 
without  previous  hypothesis  regarding  the 
eccentricity,  a  method  applicable  equally  to 
comets  and  to  planets.  It  is  to  be  noted 
that  both  Gibers 's  and  Gauss's  methods  rest 
on  the  previous  analytical  solution  by  New- 
ton of  the  equations  of  motion  in  the  two- 

i  Address  of  the  Tice-president  and  chairman  of 
Section  A,  American  Association  for  the  Advance- 
ment of  Science,  read  at  a  joint  meeting  of  Section 
A,  the  American  Mathematical  Society  and  the 
American  Astronomical  Societji  on  Thursday,  De* 
eember  28, 1917,  at  New  York. 
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body  problem.  In  fact  these  orbit  methods 
may  be  characterized  as  an  evaluation  of 
the  numerical  values  of  the  constants  or 
elements  from  given  positions  on  the  basis 
of  the  integrals  found  by  Newton.  It  might 
be  supposed  that  the  mere  evaluation  of  the 
numerical  values  of  the  coilstants  of  inte- 
gration in  a  given  case  when  the  form  of 
the  integrals  is  known  ought  not  to  involve 
any  considerable  difSculties.  But  the  solu- 
tion of  the  unknown  elements  from  the 
given  equations  of  condition  leads  to  very 
complicated  expressions  which  can  be 
solved  only  by  successive  approximations. 
This  unfavorable  condition  arises  from  the 
occurrence  of  series  in  which  the  coeffi- 
cients depend  upon  the  unknown  elements. 
Until  the  early  nineties  of  the  last  century 
the  chief  aim  of  astronomers  and  mathe- 
maticians had  been  to  modify  the  methods 
of  Olbers  and  Oauss  by  transformations 
which  would  increase  the  degree  of  accu- 
racy of  the  first  and  the  convergence  of 
later  approximations.  The  most  success- 
ful orbit  methods  would  then  be  those 
which  would  yield  the  elements  with  the 
greatest  degree  of  accuracy  and  with  the 
minimum  of  numerical  work. 

The  observations  in  general  furnish  three 
directions  of  three  heliocentric  positions  of 
the  body,  each  seen  from  one  of  three  differ- 
ent positions  of  the  observer.  The  problem 
of  the  older  methods  is  to  pass  a  plane 
through  the  center  of  the  sun  which  cuts 
the  three  directions  in  such  a  manner  that 
the  body  moves  in  accordance  with  the  law 
of  areas  in  the  conic,  which  is  defined  by 
the  three  intersections  of  the  plane  with 
the  directions,  and  by  the  center  of  the 
sun.  It  is  evident  at  once  that  if  the  three 
directions  are  taken  at  short  intervals  they 
must  be  given  with  the  utmost  precision  so 
that  the  parameters  of  the  conic  may  be 
determined  with  any  degree  of  accuracy. 

In  general  a  very  large  number  of  planes 


satisfying  the  required  conditions  may  be 
drawn  within  the  unavoidable  errors  of 
observation,  so  that  every  preliminary 
orbit  is  more  or  less  indeterminate.  Thus 
while  a  perfect  theory  might  be  available 
for  the  evaluation  of  the  elements,  in  prac- 
tise the  numerical  accuracy  of  the  orbit  will 
be  limited.  This  limitation  of  accuracy  in 
general  increases  with  the  ratio  of  the 
errors  of  observation  to  observed  motion. 
In  addition,  even  with  perfect  observations 
distributed  over  a  sufficiently  long  helio- 
centric arc,  cases  occur  in  which  the  mathe- 
matical expressions  for  the  solution  of  the 
elements  lead  to  indeterminate  forms.  In 
some  cases  these  indeterminate  forms  are 
inherent  in  the  physical  conditions  of  the 
problem.  In  other  cases  they  may  be 
avoided  by  proper  mathematical  devices 
or  by  a  different  mathematical  treatment 
of  the  problem.  One  of  the  best  known 
cases  of  indeterminateness  arising  from 
physical  conditions  is  that  in  which  the 
orbit  plane  coincides  with  the  ecliptic.  In 
this  case  the  position  of  the  orbit  plane, 
usually  defined  by  two  elements,  is  given 
at  once,  but  since  each  of  the  three  ob- 
served directions  furnishes  but  one  inde- 
pendent condition,  namely  the  longitude, 
while  four  elements  remain  to  be  found, 
the  problem  becomes  indeterminate  and  re- 
quires a  fourth  observation  for  its  solution. 
One  of  the  best  known  cases  of  the  other 
type  of  indeterminateness  arising  from  the 
mathematical  formulation  of  the  orbit 
method  is  the  so-called  Ausnahmefall  (ex- 
ceptional case)  of  Oppolzer  in  Olbers's 
parabolic  method.  When  the  orbit  is  sup- 
posed to  be  parabolic  only  five  elements 
need  to  be  determined  from  the  six  condi- 
tions furnished  by  observation.  The  ob- 
served direction  is  usually  given  in  right 
ascension  and  declination  and  may  be  con- 
sidered as  the  intersection  of  two  planes 
which  may  be  introduced  as  given  condi- 
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tioDfi.  Since  the  choice  of  these  plancB  is 
arbitrary,  as  long  as  their  intersection  coin- 
cides  with  the  line  of  sight  Olbers  reduces 
the  number  of  available  conditions  hj  re- 
jeoting  one  of  the  arbitrary  planes  for  the 
middle  place  or  second  observation  and 
adopts  for  the  other  arbitrary  plane  that 
which  corresponds  to  a  great  circle  drawn 
through  the  observed  place  of  the  body  and 
through  the  sun. 

Since  the  three  distances  of  the  body  are 
not  furnished  by  observation  they  enter  the 
problem  as  additional  unknowns.  Usually 
the  distances  are  derived  first,  whereupon 
the  solution  of  the  elements  becomes  com- 
paratively simple.  In  Olbers 's  method  one 
of  the  fundamental  relations  for  the  de- 
termination of  the  distances  at  the  first 
and  third  dates  has  the  form  p^jj=iMpif 
where  M  is  equal  to  the  product  of  the 
ratio  of  two  triangular  areas  into  the 
ratio  of  the  trigonometrical  sines  of  the 
perpendicular  arcs  drawn  from  the  first 
and  third  observed  places,  respectively,  to 
the  great  circle  through  the  sun  and  the 
second  observed  place.  The  ratios  of  the 
triangles  referred  to  form  a  very  important 
consideration  in  many  orbit  methods.  The 
triangles  are  contained  between  successive 
radii  vectores  from  the  sun  to  the  body. 
For  short  arcs  or  intervals  these  triangles 
differ  but  little  from  the  corresponding 
sectors  bounded  by  the  conic,  and  since 
according  to  the  law  of  areas  the  sectors 
are  proportional  to  the  intervals,  the  tri- 
angles are  very  nearly  proportional  to 
the  intervals.  The  ratios  of  the  triangles 
may  then  be  developed  in  series  of  which 
the  first  term  is  identical  with  the  ratio  of 
the  intervals  and  of  which  the  later  terms 
contain  the  powers  and  products  of  the 
intervals,  the  inverse  powers  of  the  helio- 
centric distances  r  and  their  derivatives. 
They  may  be  made  to  depend  on  the  second 
heliocentric  distance  r  and  its  derivatives. 


Since  r  and  its  derivatives  depend  on  the 
elements  in  the  orbit  their  values  in  gen- 
eral can  not  be  known  until  the  first  ap- 
proximation has  been  accomplished  by 
placing  the  ratios  of  the  triangles  equal  to 
the  ratio  of  the  intervals.  The  series  repre- 
senting the  ratios  of  the  triangles  have 
been  the  subject  of  intensive  study  in  con- 
nection with  the  orbit  methods  resting  on 
the  integrals  of  Newton.  The  most  exhaus- 
tive study  of  the  true  radii  of  convergence 
of  series  of  this  type  is  due  to  Moulton. 
He  demonstrates  analytically  the  empirical 
conclusiops  of  astronomers  that  the  series 
may  lose  their  applicability  for  comets  ob- 
served near  perihelion  at  a  moderate  dis- 
tance from  the  sun,  while  for  minor  planets 
in  general  they  give  universal  satisfaction. 
In  referring  to  the  indeterminateness  in 
Olbers 's  method  I  am  not  at  this  moment 
concerned  with  any  inaccuracies  that  may 
arise  from  his  using  in  the  first  approxi- 
mation the  ratios  of  the  intervals  for  the 
ratios  of  triangles.  The  indeterminate- 
ness I  am  referring  to  arises  from  the  fact 
that  when  the  first  and  third  observed  posi- 
tions lie  on  the  auxiliary  great  circle 
through  the  second  place  and  the  sun,  re- 
ferred to  above  as  being  introduced  by 
Olbers,  then  both  the  perpendiculars  from 
the  first  and  third  places  on  this  great  circle 
become  zero  and  M  becomes  indeterminate. 
It  becomes  nearly  indeterminate  when  the 
three  observations  lie  approximately  in  the 
great  circle  through  the  sun,  and  the  degree 
of  indeterminateness  in  such  cases  depends 
upon  the  magnitude  of  the  errors  of  ob- 
servation as  compared  with  the  magnitude 
of  the  perpendiculars.  It  is  evident  that 
perpendiculars  of  but  a  few  seconds  accu- 
rately derived  from  precise  observations 
would  still  yield  a  working  first  approxi- 
mation, while  larger  perpendiculars  com- 
parable to  the  errors  of  observation  would 
lead  to  fallacies  or  yield  nothing.     Here 
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we  have  a  significant  contrast  of  the  inter- 
pretations with  reference  to  accuracy  ob- 
tainable from  theory  and  practise.  Theo- 
retically small  perpendiculars  in  Olbers's 
method  would  lead  to  indeterminateness, 
but  in  practise  it  is  not  the  absolute  magni- 
tude of  the  small  perpendiculars  that 
counts  so  much  as  their  uncertainty  due  to 
errors  of  observation.  To  return  once  more 
to  Olbers's  method,  when  his  mathematical 
formulation  leads  to  a  practical  indeter- 
minateness the  diflSculty  may  be  removed 
at  once  by  substituting  for  Olbers's  great 
circle  through  the  second  place  and  the 
sun  a  great  circle  perpendicular  to  it.  This 
choice  of  great  circle  evidently  produces  a 
maximum  value  of  the  perpendiculars 
drawn  to  it  from  the  first  and  third  places, 
so  that  the  effect  of  the  errors  of  observa- 
tion is  minimized. 

It  must  not  be  supposed  that  the  condi- 
tions of  indeterminateness  just  referred  to 
were  not  known  to  theoretical  astronomers 
until  recent  times.  In  his  classic  **Lehr- 
buch  zur  Bahnbestimmung,"  the -second 
edition  of  which  was  published  in  1882,  Op- 
polzer  sets  forth  clearly  and  concisely  the 
significance  of  errors  of  observation  with 
reference  to  small  quantities  which  are 
theoretically  of  a  high  order  of  smallness, 
when  the  intervals  or  motion  are  considered 
quantities  of  the  first  order.  My  own  aim 
and  that  of  those  associated  with  me  at  the 
University  of  California  has  been  to  treat 
each  case  on  its  own  merits  from  the  nu- 
merical point  of  view  and  to  ascertain  at 
the  outset  the  uncertainty  which  must  nec- 
essarily remain  in  the  result.  As  this  un- 
certainty corresponds  to  a  region  of  pos- 
sible numerical  results  clustering  around 
the  physical  solution  or  in  case  of  multiple 
mathematical  solutions  around  these,  all  of 
which  correspond  to  orbits  that  will  satisfy 
the  observations  within  their  errors,  I  in- 
troduced the  term  rcmge  of  practical  solu- 


tions  in  a  paper  read  at  the  International 
Congress  of  Arts  and  Sciences  at  St.  Louis 
in  September,  1904,  and  have  at  the  same 
time  and  again  later  set  forth  the  numer- 
ical conditions  producing  a  range  of  prac- 
tical solutions.  In  the  modifications  of  the 
formulae,  for  computing  orbits  so  as  to  se- 
cure the  greatest  accuracy  with  the  least 
expenditure  of  numerical  work  this  prin- 
ciple has  been  constantly  borne  in  mind. 
I  emphasize  this  point  because  this  distinc- 
tion between  practise  and  theory  has  not 
been  well  understood.  Moulton,  in  a  very 
exhaustive  memoir  on  the  "Theory  of  De- 
termining Orbits,"  published  in  the  Astro^ 
nomical  Journal  in  1914,  to  which  further 
reference  will  be  made  later,  also  seems  to 
have  failed  to  recognize  the  significance  of 
our  work  in  this  regard,  although  it  was 
set  forth  in  detail  in  another  form  in 
Buchholz's  '*Klinkerfues  Theoretische  As- 
tronomic," third  edition,  1912,  which 
Moulton  has  reviewed.  In  the  first  example 
published  in  this  work  I  was  careful  to 
place  a  dot  over  the  last  digit  of  every 
fundamental  quantity  that  could  be  relied 
upon. 

To  facilitate  our  further  discussion  it 
may  be  well  to  trace  in  outline  the  funda- 
mental principles  of  the  methods  of  Olbers 
and  Gauss  as  set  forth  by  Oppolzer  in  a 
masterly  manner.  Olbers 's  and  Oppolzer 's 
parabolic  methods  yield  a  solution  of  the 
first  and  third  geocentric  distances  from 
the  equation  Pin=ilfpi+m  and  the  well- 
known  Euler's  equation  expressing  the 
intervals  between  the  first  and  third  dates 
in  terms  of  the  sums  of  the  radii  vectores 
drawn  from  the  sun  to  the  first  and  third 
places  and  the  chord  joining  these  two 
places.  With  Olbers 's  choice  of  the  great 
circle  through  the  middle  place  m  becomes 
zero.  In  both  methods  the  ratios  of  the 
triangles  are  replaced  in  the  first  approxi- 
mation by  the  ratios  of  the  intervals.    Even 
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then  the  solution  is  accomplished  only  by 
successive  approximations  or  trials  in  the 
course  of  which,  however,  higher  terms  of 
the  series  in  the  ratios  of  the  triangles  may 
be  taken  into  account.  It  is  customary  to 
assume  as  a  first  approximation  that  the 
sum  of  the  first  and  third  radii  vectores  is 
equal  to  2  astronomical  units.  Convergence 
of  the  approximations  has  been  facilitated 
by  Oppolzer  by  differential  relations  which 
give  the  correction  to  be  applied  to  the 
initial  value  of  ri  +  Vm  so  that  it  may  agree 
with  the  value  derived  at  the  end  of  the 
trial.  In  the  course  of  ordinary  trials 
without  the  use  of  differential  relations  the 
final  values  of  the  distances  of  one  trial 
form  the  initial  values  in  the  next  trial. 
In  the  method  of  differential  corrections 
such  corrections  to  the  initial  value  of  one 
trial  are  derived  differentially  from  the 
differences  between  the  initial  and  final 
values  in  the  same  trial  as  will  produce  an 
agreement  of  the  initial  and  final  values  in 
the  next  trial.  The  number  of  approxima- 
tions required  by  the  ordinary  trials  is  in 
general  far  in  excess  of  that  required  by 
the  method  of  differential  correction. 

Gauss's  method  as  formulated  by  Op- 
polzer may  be  started  from  the  equation 
Ax  +  By  +  Cz^^O,  which  expresses  that 
the  body  moves  in  a  plane  through  the  sun, 
X,  y,  z  being  the  heliocentric  rectangular 
coordinates  referred  to  the  sun.  When  this 
equation  is  written  out  for  each  of  the  three 
places  and  when  the  eliminant  of  the  three 
equations  is  written  down  in  the  form  of  a 
determinant  this  determinant  may  be  devel- 
oped either  in  terms  of  co-factors  of  the  x, 
or  the  y,  or  the  z.  For  instance,  in  co- 
factors  of  X  we  have 

+  «m(l/i?n-yn2i)  =  0. 

The  coefficients  of  x  here  represent  the  pro- 
jections of  double  the  triangular  areas 
[U  Vj]  upon  the  yz  plane.     By  dividing 


out  by  ono  of  these  areas  the  two  resulting 
coefficients  represent  the  ratios  of  the  pro- 
jected triangles  and  since  the  triangles  are 
projected  on  the  same  plane  these  ratios 
are  the  same  as  the  ratios  of  the  triangles 
themselves.  As  stated  before,  instead  of 
developing  the  determinant  by  co-factors  of 
x  it  may  also  be  developed  by  co-factors  of 
y  and  z.  We  thereby  obtain  the  same  equa- 
tion written  in  two  additional  forms. 
Every  equation  is  identically  equal  to  zero, 
if  the  tenns  are  multiplied  out.  But  if  we 
can  assume  the  numerical  values  of  the 
ratios  of  the  triangles  to  be  known  from 
other  sources  and  if  we  express  in  each  of 
the  three  equations  the  heliocentric  rectan- 
gular coordinates  in  terms  of  the  geocentric 
polar  coordinates  and  of  the  solar  co- 
ordinates so  that,  for  instance, 


[rirm] 


(pi  cos  at  cos  *! — Xi)  —  (pn  cos  an  COS  ^ — Xn) 
"^  f 1  (Pm  COS  om  cos  dm  ~  Xm), 

then  we  arrive  at  three  equations  with  the 
geocentric  distances  as  unknown  quantities. 
Now  if  the  ratios  of  the  triangles  could  be 
known  at  the  outset,  it  is  evident  that  the 
geocentric  distances  can  be  obtained  by  the 
solution  of  these  three  equations.  The 
first  approximation,  depending  upon  the 
degree  of  accuracy  with  which  the  ratios  of 
the  triangles  are  introduced,  is  generally 
referred  to  as  the  first  hypothesis  and  the 
accuracy  of  the  geocentric  distances  and 
therefore  of  the  whole  solution  which  de- 
pends upon  them  is  referred  to  as  being  of 
the  zero,  first,  or  higher  order  with  refer- 
ence to  the  intervals  or  motions.  The  choice 
of  equal  intervals  always  increases  the 
accuracy  by  one  order.  Simple  as  this 
process  seems  in  theory,  it  becomes  very 
complicated  in  practise,  because  in  general 
a  first  approximation  can  not  be  obtained 
by  merely  using  the  ratios  of  the  intervals 
as  numerical  expressions  for  the  ratios  of 
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the  triangles.  It  ici  necessary  to  introduce 
at  the  outset  one  or  more  of  the  terms  in- 
volving the  inverse  powers  of  the  helio- 
centric distance  r  and  its  derivatives,  and 
these  can  not  be  known  until  the  geocentric 
distances  have  been  obtained,  r  being  de- 
rived from  the  triangle  which  has  at  its 
vertices  the  observer,  the  sun,  and  the  body. 
The  angle  at  the  observer  is  known  by  ob- 
servation, the  distance  of  the  sun  from  the 
earth  is  known,  and  p  beiQg  assumed,  r 
may  be  found.  But  since  neither  r  nor  p 
is  known  at  the  outset,  the  solution  must 
be  accomplished  by  trial  and  error.  Here, 
as  before,  the  method  of  differentially  cor- 
recting the  first  approximation  on  the  basis 
of  the  difference  between  initial  and  final 
values  in  a  trial  is  very  effective.  Thus 
the  first  hypothesis  involves  a  series  of 
trials  for  the  solution  of  r  and  P,  and  it  is 
accurate  to  zero,  first,  or  second  order,  and 
so  forth,  according  to  the  number  of  terms 
in  the  ratios  of  the  triangles  introduced  in 
the  first  set  of  trials  for  the  distances, 
which  trials  become,  of  course,  the  more 
complicated,  the  more  tenns  are  introduced. 
A  practical  limit  is  thus  set  at  once.  The 
second  hypothesis  depends  upon  the  com- 
putation of  the  remaining  terms  of  the 
series  in  the  ratios  of  the  triangles  on  the 
basis  of  values  derived  from  the  first 
hypothesis.  While  these  values  may  be 
sufScient  for  the  higher  terms  the  lower 
terms  taken  into  account  in  the  first  hypoth- 
esis still  remain  inaccurate  since  they  do 
not  contain  the  final  numerical  values  of 
the  unknowns.  This  is  important  because 
it  involves  successive  resubstitution  of  the 
improved  values  in  all  terms  of  the  series. 
We  shall  see  later  that  these  complicated 
manipulations  have  recently  been  removed* 
by  Charlier  by  completing  a  purely  analyt- 
ical solution  proposed  by  Lagrange.  In 
passing  from  one  hypothesis  to  the  next  it 
is  necessary,  as  previously  stated,  to  calcu- 


late the  remaining  tenns  ot  the  series  repre- 
senting the  ratios  of  triangles.  Oppolzer 
ingeniously  computes  the  whole  remainder 
in  a  closed  form,  but  in  determining  the 
numerical  value  of  the  closed  remainder 
.must  perform  successive  approximations, 
as  I  say,  merely  to  get  the  remainder. 
These  approximations  involve  the  compli- 
cated expression  of  the  ratio  of  a  sector  of 
a  conic  to  the  corresponding  triangle. 
Thus  we  see  that  in  Oppolzer 's  formula- 
tion, which  is  the  most  accurate  yet  pro- 
posed, it  is  necessary  first:  to  undertake 
several  hypotheses;  secondly:  within  each 
hypothesis  to  perform  a  number  of  trials 
for  the  distances;  and,  thirdly:  in  passing 
from  one  hypothesis  to  the  next  to  perform 
approximations  involving  the  ratio  of  sector 
to  triangle.  The  application  of  the  method 
of  differential  correction,  so  successfully 
applied  in  the  trials  for  the  distances,  in 
place  of  these  several  cycles  will  take  up 
in  one  operation  all  of  these  cycles  of  ap- 
proximation as  will  be  referred  to  later. 

It  is  not  necessary  to  go  into  the  various 
and  numerous  devices  which  have  been  pro- 
posed during  the  past  century  to  facilitate 
the  various  cycles  of  approximation  re- 
ferred to.  Be  it  sufficient  to  say  that  the 
highest  degree  of  accuracy  has  been  ob- 
tained in  this  country  by  Qibbs  in  his  vector 
method,  which  in  the  first  hypothesis  takes 
account  of  terms  of  the  fourth  order  in  the 
ratios  of  the  triangles.  But  although  this 
method  is  the  most  accurate  of  all  the  so- 
called  methods  in  the  first  hypothesis  it  un- 
fortunately requires  too  large  an  amount  of 
numerical  work  in  the  first  approximation 
and  does  not  readily  lend  itself  for  applica- 
tion to  a  second  hypothesis.  It  has,  there- 
fore, failed  to  come  into  universal  use. 

I  have  already  referred  to  the  methodEi 
hitherto  described  as  'Hhe  older  methods." 
They  have  been  set  down  in  various  excel- 
lent formulations,  particularly  by  Elinker- 
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fues,  by  Watson  in  this  country,  by  Op- 
polzer,  by  Buchholz,  by  Tisserand,  and 
others,  and  are  in  use  to  the  present  day  in 
accordance  with  the  various  formulations, 
but  unfortunately  without  being  duly  ap- 
preciated in  all  cases  by  computers  with 
reference  to  their  numerical  significance, 
that  is,  with  reference  to  the  validity  of  the 
results  which  they  produce  as  conditioned 
by  partial  indeterminateness  or  range  of 
practical  solutions.  Furthermore,  to  cite 
from  my  paper  on  "Preliminary  Statistics 
on  the  Eccentricities  of  Comet  Orbits": 

Ever  since  the  first  computation  of  a  comet  orbit 
was  made,  it  has  been  customary  to  deriye  a  para- 
bola as  a  first  approximation,  and  to  attempt  a 
more  general  solution  only  if  the  deviations  of  the 
observed  positions  from  the  most  probable  para- 
bola irere  in  excess  of  the  probable  errors  of  ob- 
servation. This  custom  has  become  so  thoroughly 
fixed  in  astronomy  that  even  now  it  would  be  con- 
sidered absolutely  unwarranted  to  suspect  a  comet 
of  moving  in  an  ellipse  if  by  a  little  stretching  of 
the  probable  limits  of  observational  error  a  para- 
bola could  be  found  to  represent  the  observed  posi- 
tions. A  prejudice  has  always  existed  and  exists 
now  in  favor  of  the  parabola  for  comets.  This 
prejudice  is  largely  due  to  the  many  published 
parabolic  comet  orbits.  A  further  reason  lies  in 
the  fact  that  the  first  geometrical  and  analytical 
methods  for  solving  a  comet  orbit  were  parabolic. 
The  solution  of  an  elliptic  orbit  was  originaUy  pos- 
sible only  in  cases  like  Halley's  comet,  in  which 
more  than  one  appearance  had  been  observed  so 
that  one  of  the  unknowns,  the  period,  became 
known. 

The  procedures  in  the  older  methods  for 
the  derivation  of  a  parabolic  and  the  deriva- 
tion of  a  general  solution  are  so  different 
that  when  it  is  recognized  that  a  parabolic 
orbit  or  conditioned  solution  is  not  possible, 
a  fact  which  does  not  reveal  itself  until 
after  many  fruitless  attempts  at  a  parabolic 
solution  have  been  made,  it  is  necessary  to 
discard  most  of  the  previous  numerical 
work  and  to  start  anew  with  the  formul® 
for  a  general  solution.  An  illustration  of 
the  labor  involved  in  this  antiquated  proc- 
ess is  furnished  by  the  published  work  of 


one  of  the  leading  European  astronomers  on 
the  preliminary  orbit  of  comet  1892  II. 
(Holmes).  Three  observations  at  equal 
intervals  of  four  days  were  available  in  this 
case.  The  computer  attempted  a  parabola 
and,  finding  that  he  could  do  nothing  with 
the  ratios  of  the  triangles  in  improving  his 
orbit,  finally  resorted  to  an  arbitrary  varia- 
tion of  M  referred  to  in  Olbers's  method  as 
the  ratio  of  the  third  to  the  first  geocentric 
distance,  thus  producing  four  different 
parabolic  orbits  with  ephemerides  from 
which  to  choose,  none  of  which  admittedly 
represented  the  given  observations.  Only 
later  and  still  greater  discrepancies  between 
observation  and  the  predicted  path  lead  the 
computer  to  resume  the  computation  with- 
out hypothesis  regarding  the  eccentricity. 
In  due  course  of  time  this  general  solution 
yielded  a  short  period  ellipse.  Here  is  a 
bit  of  practise  still  in  use  among  many 
computers  which,  if  applied  in  the  business 
world,  would  involve  an  enormous  cost  of 
operation.  Mr.  Shane,  one  of  my  students, 
applied  my  formulation  of  the  Laplacean 
method  to  this  case  and  obtained  the  true 
ellipse  in  the  first  approximation  or  by  a 
direct  solution  without  difficulty  in  a  few 
hours. 

Nor  is  it  always  safe  to  assume  the  na- 
ture of  the  object  and  the  character  of  its 
orbit  from  its  appearance.  Thus  some 
comets  are  of  a  star-like  appearance  when 
discovered  and  can  not  be  distinguished 
from  asteroids,  and  to  prejudice  the  char- 
acter of  the  orbit  at  the  outset  may  lead  to 
unnecessary  complications.  It  is  not  im- 
probable that  some  of  the  short  periodic 
orbits  published  for  supposed  minor  planets 
which  have  become  lost  are  really  very 
eccentric  orbits  of  comets  which  would  ac- 
count for  their  failing  to  be  reobserved  in 
their  predicted  places.  Just  how  many  of 
the  published  orbits  of  the  hundreds  of 
planets  and  comets  are  entirely  reliable  is 
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difficult  to  say  until  a  thorough  examinar 
tion  shall  have  been  made  of  the  range  of 
practical  solution  for  each  case.  When  a 
planet  or  comet  has  been  observed  for  a  con- 
siderable length  of  time,  or  on  several  re- 
turns, the  elements  require  no  further  ex- 
amination if  they  have  been  properly  cor- 
rected on  the  basis  of  the  observational 
material.  But  the  comet  and  planet  lists 
are  full  of  orbits  based  upon  comparatively 
short  arcs  and  the  lists  contain  little  indi- 
cation of  the  degree  of  accuracy  in  each 
case. 

Sometimes  when  physical  and  mathemat- 
ical indeterminateness  does  not  prevail  the 
range  of  solution  with  precise  observations 
is  quite  limited  even  for  a  very  short  arc, 
and  the  resulting  orbit  is  fairly  accurate. 
In  other  cases  conditions  may  be  such 
that  even  for  a  comparatively  long  arc  the 
orbit  is  inadequate  to  secure  rediscovery 
at  a  later  return.  Comet  e  1913  Neujmin 
was  of  a  star-like  appearance  and  admitted 
of  a  high  degree  of  accuracy  in  the  ob- 
served positions.  The  first  three  observa- 
tions at  one-day  intervals  admitted  of  the 
determination  of  a  periodic  orbit  agreeing 
closely  with  a  more  accurate  orbit  deter- 
mined from  a  38-day  arc.  On  the  other 
hand,  orbits  of  planet  (702)  discovered  iil 
1910  based  on  arcs  of  several  months  show 
a  wide  range  of  practical  solution  amount^ 
ing  to  about  four  degrees  in  the  eccen- 
tricity. 

An  accurate  knowledge  of  the  eccentric- 
ities of  comet  orbits  is  of  importance  in 
determining  the  origin  of  comets.  On  theo- 
retical grounds  it  has  long  been  recognized 
that  parabolic  orbits  are  practically  impos- 
sible if  comets  came  from  without  the  solar 
system,  formerly  a  favorite  theory  of 
astronomers.  The  majority  of  orbits  should 
be  elliptic  if  comets  have  their  origin  within 
the  solar  system.  A  rare  parabola  and  some 
hyperbolas  might,  of  course,  be  accounted 


for  through  the  perturbations  of  the  major 
planets  on  an  original  ellipse.  But  if 
comets  came  from  without  they  should  be 
predominatingly  hyperbolic.  Now  the  pub- 
lished comet  lists  show  that  about  three 
fourths  of  all  comet  orbits  have  been  found 
to  be  parabolic.  A  study  of  the  published 
eccentricities  of  comet  orbits  on  the  basis  of 
the  accuracy  with  which,  and  the  length  of 
time  during  which  they  were  observed  has 
shown  conclusively  that  all  comet  orbits  are 
elliptic  if  observed  with  sufficient  accuracy 
and  for  a  sufficient  length  of  time.  This 
conclusion  was  received  with  doubt  when  I 
first  announced  it  in  1907  on  the  basis  of  a 
study  of  the  eccentricities  of  comet  orbits. 
That  three  fourths  of  the  comet  orbits  are 
parabolic  is  due  to  the  fact  that  comet 
orbits  in  general  have  a  high  eccentricity 
and  that  the  parabola  lies  within  the  range 
of  possible  solutions.  Since  the  lower  limit 
of  the  eccentricity  has  never  been  sought 
the  orbits  have  simply  been  set  down  as 
parabolic  and  much  confusion  has  been 
created  with  reference  to  the  determination 
of  the  origin  of  comets.  A  few  well-deter- 
mined hyperbolas  do  exist,  but  Stroemgren 
has  shown  that  these  are  accounted  for  by 
perturbations  of  the  original  ellipses  on 
the  part  of  the  major  planets.  The  high 
eccentricity  found  for  comet  orbits  lies  in 
the  nature  of  things.  Long-period  comets 
can  not  come  within  the  range  of  visibility 
from  the  earth  unless  their  orbits  are  highly 
eccentric.  The  others  must  remain  invis- 
ible. It  is  only  within  recent  years  that 
the  old  idea  that  comets  are  visitors  from 
without  the  solar  system  has  been  aban- 
doned.  Reference  to  the  existing  confusion 
in  regard  to  the  origin  of  comets  is  made 
here  only  because  it  is  clear  that  if  in  the 
past  astronomers  had  worked  by  methods 
which  readily  enable  the  computer  to  ascer- 
tain the  range  of  possible  solutions,  partic- 
ularly the  lower  limit,  three  fourths  of  all 
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comet  orbits  would  not  have  been  set  down 
as  being  parabolic  and  much  analytical 
work  with  reference  to  the  origin  of  comets 
would  have  been  avoided.  Yet  there  is  a 
practical  advantage  in  adopting  a  prelim- 
inary parabolic  solution  for  a  comet  when 
the  range  of  solutions  is  very  large  and 
when  this  range  includes  the  parabola. 
For  since  the  majority  of  comet  orbits  have 
high  eccentricities  the  adoption  of  a  pre- 
liminary short-period  orbit  would  later  in- 
volve a  more  radical  correction  than  the 
adoption  of  a  preliminary  parabola.  Of 
course  within  the  physical  indeterminate- 
ness  or  the  practiced  range  of  solutions  any 
and  all  of  the  orbits  satisfying  the  observa- 
tions within  their  errors  are  equally  justi- 
fied, but  even  to  this  day  it  is  a  reflection  on 
the  astronomer  if  the  period  or  eccentricity 
of  his  preliminary  orbit  must  be  increased 
to  satisfy  later  observations,  while  it  is 
quite  the  proper  thing  to  publish  a  para- 
bola and  later  to  find  the  orbit  short  pe- 
riod even  if  such  short  period  and  eccen- 
tricity could  have  been  derived  at  the  out- 
set. Thus  in  the  case  of  comet  Neujmin 
referred  to  above  parabolic  orbits  were  still 
insisted  upon,  while  the  comet  closely  fol- 
lowed our  short-period  orbit  from  a  two- 
day  arc.  It  has  been  my  frequent  experi- 
ence that  elliptic  orbits  with  a  fair  degree 
of  accuracy  could  be  determined  from  the 
first  three  observations,  while  other  com- 
puters continued  to  produce  parabolas 
which  could  be  shown  not  to  lie  within  the 
range  of  solution  and  resulted  from  the 
use  of  approximate  methods. 

In  anticipation  of  stating  the  many  ad- 
vantages introduced  by  the  modernization 
of  the  method  originally  proposed  by  La- 
place I  have  already  dwelt  on  three  im- 
portant considerations,  namely,  first,  on  the 
complications  involved  in  the  successive 
hypotheses  and  approximations  of  the  older 
methods;  secondly,  on  the  waste  of  time 


in  applying  different  formulas  for  a  condi- 
tioned and  a  general  solution  so  that  with 
the  abandonment  of  a  parabola  it  is  neces- 
sary to  make  a  new  start;  and  thirdly,  on 
the  significance  of  the  range  of  solution  as 
derived  from  partial  indeterminateness  de- 
pending upon  the  shortness  of  the  arc  and 
upon  the  effect  of  error  of  observation  on 
small  significant  coefficients.  My  own  at- 
tention was  directed  to  Laplace's  method  by 
a  memoir  of  Harzer.  Laplace's  method  ap- 
peared in  1780  in  a  memoir  and  later  in  his 
M^canique  Celeste.  Prior  to  him,  in  1771 
Lambert  had  produced  his  famous  theorem 
based  on  geometrical  considerations.  Later, 
in  1778  Lagrange  showed  that  Lambert's 
equation  leads  to  an  equation  of  the  seventh 
degree,  the  fundamental  equation  of  the 
orbit  problem  which  also  occurs  in  the  older 
methods  and  which  Charlier  proposes  to 
designate  as  Lagrange's  equation.  Laplace 
and  Lagrange  mutually  inspired  each  other 
to  further  important  developments  of  the 
orbit  problem.  Laplace  starts  with  the 
three  differential  equations  of  motion  of  the 
second  order  for  the  two-body  problem 
under  the  Newtonian  law  of  attraction  as 
applied  to  the  motion  of  a  material  point 
(the  object)  about  the  sun.  He  then  ex- 
presses the  heliocentric  rectangular  co- 
ordinates of  the  object  in  terms  of  its  geo- 
centric coordinates  and  the  heliocentric 
coordinates  of  the  earth.  The  rectangular 
coordinates  are  then  replaced  in  terms  of 
polar  coordinates,  and  thereby  three  equa- 
tions are  derived  which  give  the  geocentric 
distance  p,  its  velocity  p',  and  its  accelera- 
tion P"  at  the  epoch  in  terms  of  the  ob- 
served coordinates  (for  which  we  may 
choose  a  and  8,  their  velocities  (a'  8'), 
and  their  acceleration  (a",  8"),  and  also 
in  terms  of  the  unknown  heliocentric  dis- 
tance r  of  the  object  and  known  quantities, 
depending  upon  the  motion  of  the  earth 
about  the  sun. 
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If,  therefore,  for  the  present,  we  aasume 
the  coordinates  a,  S,  their  velocities  a\  V^ 
and  their  accelerations  a"y  V  to  be  known, 
we  have  three  fundamental  equations  for 
the  solution  of  the  four  unknowns  p,  p',  p", 
and  r.  The  fourth  equation  is  derived 
from  the  triangle  sun-earth-object,  and  in- 
volves p,  r,  and  known  quantities.  By 
elimination  the  problem  reduces  to  La- 
grange's equation  of  the  seventh  degree 
with  not  more  than  two  positive  real  roots, 
which  may  be  interpolated  to  six  decimals 
from  a  table  which  I  have  prepared  for  this 
purpose,  so  that  the  solution  may  be  ac- 
complished without  the  hitherto  necessary 
laborious  numerical  approximations. 

The  direct  solution  which  has  just  been 
outlined  corresponds  to  the  so-called  first 
hypothesis  of  other  methods.  It  is  evident 
that  the  accuracy  of  Laplace's  direct  solu- 
tion depends  upon  the  accuracy  of  the 
fundamental  observational  data  for  which 
we  have  chosen  a,  8,  a',  y,  a",  8".  If  the 
epoch  is  chosen  to  coincide  with  the  date  of 
Que  of  the  observations,  then  a,  8  are  fixed 
numbers,  and  the  accuracy  of  the  Laplacean 
solution  depends  upon  the  accuracy  of  the 
adopted  values  of  their  velocities  and  accel- 
erations or,  which  is  an  equivalent  state- 
ment, upon  the  accuracy  of  their  first  and 
second  differential  coefficients.  In  prac- 
tically all  other  methods  the  accuracy  of 
the  solution  depends  upon  the  accuracy  of 
the  adopted  values  of  the  ratios  of  the  tri- 
angles. Unfortunately  the  method  of  La- 
place has  been  prejudiced  by  Lagrange 
until  recent  times  through  a  letter  ad- 
dressed to  Laplace,  in  which  he  says 
that  while  analytically  Laplace's  method 
constitutes  the  simplest  solution  of  the 
problem,  in  practise  it  does  not  afford 
corresponding  advantages  because  the  dif- 
ferential coefficients  could  not  be  deter- 
mined with  the  necessary  accuracy.  This 
far-reaching  statement  Lagrange  intended 


as  a  mere  opinion  which  he  proposed 
to  verify  later  by  mathematical  demonstra- 
tion. It  is  a  remarkable  fact  that  La- 
grange's opinion,  although  never  verified 
by  himself,  has  been  the  chief  cause  of  re- 
tarding the  further  development  of  the 
Laplacean  method  until  recent  times. 

Nevertheless,  several  attempts  at  giving 
it  a  practical  formulation  have  been  made 
during  the  last  century,  but  with  indifferent 
success.  With  reference  to  the  disrepute 
which  Laplace's  method  and  all  formula- 
tions based  upon  the  same  have  been  held 
until  recent  times  and  for  a  statement  of 
its  actual  merits  I  may  refer  you  to  my  ad- 
dress delivered  before  the  International 
Ciongress  of  Mathematicians  in  August, 
1912.  Laplace's  method  leads  to  the  usual 
equation  of  the  seventh  degree,  which,  as 
stated  above,  we  shall  refer  to  as  Lagrange's 
equation.  The  roots  of  this  equation  have 
been  frequently  studied  by  Cauchy,  Mrs. 
Young  (Grace  Chisholm),  Oppolzer,  and 
others.  In  recent  times  a  classic  study  of 
the  equation  has  been  published  by 
Charlier,  who  not  only  clarifies  the  exist- 
ing conditions  which  will  lead  to  a  mul- 
tiple solution,  but  exhibits  these  condi- 
tions geometrically  by  dividing  space  into 
four  regions  symmetrical  with  reference  to 
the  line  joining  the  earth  and  sun  as  cen- 
tral axis,  and  showing  that  two  solutions 
exist  when  the  body  is  in  two  of  these 
regions,  and  one  solution  when  the  body 
is  in  the  other  two.  In  certain  cases  it 
is  not  possible  to  distinguish  the  mathe- 
matical from  the  physical  solutions,  so 
that  either  a  fourth  observation  must  be 
employed  in  the  original  solution  or  the 
mathematical  solution  must  be  eliminated 
on  the  basis  of  difference  between  theory 
and  later  observation. 

My  own  formulations  of  Laplace's  method 
need  be  referred  to  but  briefly.  The  re- 
sults are  chiefly  that  the  whole  process  has 
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been  extremely  simplified.  A  conditioned 
solution  may  be  made  on  practically  the 
same  plan  as  a  general  solution.  Criteria 
have  been  introduced  to  distinguish  be- 
tween the  feasibility  of  solution  with  or 
without  assumption  regarding  the  eccen- 
tricity. Provision  has  been  made  for  pass- 
ing from  one  class  of  orbit  to  another  in 
the  course  of  the  computation  without  re- 
peating the  solution.  Numerical  criteria 
have  been  set  up  to  distinguish  the  phys- 
ical from  the  mathematical  solutions  in  the 
case  of  three  roots  which  may  occur  in  the 
parabolic  method.  A  method  has  been  pro- 
vided for  completely  eliminating  the  para- 
lax,  as  has  been  done  in  the  case  of  Planet 
MT  by  Dr.  E.  S.  Haynes,  since  in  this  case 
the  possibility  of  a  solution  rested  on  such 
elimination.  The  various  approximations 
for  the  solution  of  distances  is  avoided.  In 
a  general  solution  the  distances  are  taken 
from  a  table.  The  accuracy  attainable  in 
each  case  can  be  ascertained  in  advance 
and  the  range  of  solution  definitely  deter- 
mined. Series  corresponding  to  the  ratios 
of  the  triangles,  which  do  not  enter,  how- 
ever, in  the  original  solution  but  only  later 
after  the  distances  have  been  determined, 
have  been  replaced  by  closed  expressions 
which  avoid  slow  convergence  or  divergence 
in  ease  of  comet  orbits  observed  near  peri- 
helion and  at  a  moderate  distance  from  the 
sun.  The  whole  cycle  of  hypotheses  and 
approximations  of  the  older  methods  and 
all  initial  inaccuracies  are  taken  up  by  a 
method  of  differential  correction.  In  the 
case  of  highly  disturbed  satellites,  such  as 
the  ninth  satellite  of  Jupiter,  the  orbit  solu- 
tion has  been  made  possible  by  extending 
the  formula  so  as  to  take  account  of  the 
perturbations  in  the  first  approximation. 
Closed  expressions  in  the  differential  cor- 
rection of  an  orbit  now  make  it  possible  to 
apply  the  method  to  any  and  all  conditions, 
particularly  to  arcs  of  any  length. 


It  is  not  possible  to  dwell  further  on 
these  advantages,  yet  reference  may  be 
made  to  some  important  results  which 
make  unnecessary  extensive  investigations 
hitherto  in  use.  In  the  case  of  comet 
1910a,  which  was  discovered  near  peri- 
helion and  at  a  moderate  distance  from  the 
sun,  a  variety  of  preliminary  orbits  were 
derived  by  various  computers.  Through 
the  work  of  Oppolzer,  Charlier,  and  myself, 
it  was  already  known  that  cases  of  three 
mathematical  solutions  might  be  possible. 
Tschemy  classified  all  the  different  pre- 
liminary orbits  that  had  been  derived  for 
this  comet  and  showed  that  clearly  they 
represented  three  groups,  each  group  repre- 
senting a  range  of  solution  clustering  about 
a  mathematical  solution.  Each  computer 
had  produced  a  perfectly  legitimate  orbit 
within  the  errors  of  observation,  none  recog- 
nizing that  his  orbit  was  one  belonging  to 
one  of  the  three  ranges,  or  that  multiple 
solutions  existed.  In  my  short  methods 
simple  criteria  are  given  for  determining 
the  existence  of  three  mathematical  solu- 
tions of  the  equation  of  the  sixth  degree  for 
a  parabola.  As  soon  as  observations  be- 
came available  the  method  was  applied  by 
Miss  Levy  and  three  distinct  values  of  the 
geocentric  distance  at  the  middle  date  and 
the  range  of  each  were  obtained.  A  simple 
consideration  leads  to  the  elimination  of 
the  two  fictitious  parabolic  solutions,  as 
there  can  be  at  most  two  general  solutions, 
also  either  one  or  three  parabolic  solu- 
tions, and  as  only  one  parabolic  solution  can 
agree  with  a  general  solution.  By  this 
process  the  physical  solution  was  at  once 
determined.  The  two  general  solutions 
corresponding  to  the  problem  are  readily 
taken  from  the  table  so  that  all  five  roots, 
two  general  and  three  parabolic,  are  avail- 
able simultaneously  and  with  little  effort. 
Therefore,  there  really  exists  no  reason 
why  hereafter  a  computer  should  ever  be 
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misled  to  derive  a  parabola  corresponding 
to  a  solution  other  than  the  physical  solu- 
tion. By  the  method  of  the  greatest  com- 
mon divisor  Picard  has  reduced  the  equa- 
tions for  general  and  parabolic  orbits  to  a 
linear  equation  giving  the  only  possible 
parabolic  solution. 

The    other    point    on    which    I    desire 
to  dwell  is  that  of  the  identification  of 
newly  discovered  planets  or  comets  with 
objects  previously  observed  and  for  which 
orbits  are  available.    More  than  once  it  has 
been  found  in  the  case  of  a  newly  discovered 
comet  that  the  inclination,  node,  and  peri- 
helion distance  of  the  parabolic  solution 
resemble  within  the  range  of  the  solution 
the  corresponding  elements  of  some  former 
parabolic  comet.    By  introducing  a  period 
corresponding  to  one  or  more  revolutions 
between  the  dates  of  the  perihelia  of  the 
two  comets  the  original  solution  may  be 
turned  into  a  conditioned  solution  based  on 
a  definite  period.    In  no  case  where  definite 
reasons  for  such  procedure  existed  did  this 
experiment  fail  of  proving  the  identity  of 
two  comets.     Thereby  the  two  objects  in- 
stead of  being  different  comets  with  para- 
bolic orbits  were  recognized  to  represent  a 
single  comet,  moving  in  a  definite  ellipse. 
It  is  quite  probable  that  a  proper  study 
of  the  existing  comet  lists  may  readily  lead 
to  many  identifications.    Many  pretty  re- 
sults might  be  cited  in  connection  with  the 
various  advantages  to  which  I  have  referred 
above  as  obtainable  from  a  proper  formu- 
lation of  Laplace's  method.    Undoubtedly 
there  are  cases  where  Gauss's  and  Olbers's 
methods  would  converge  more  rapidly  than 
my  own  formulation  of  Laplace's  method, 
but  these  are  readily  ascertained  at  the 
outset.      Orbits   have    been    computed   at 
Berkeley  for  practically  every  comet  since 
the  methods  have  been  perfected,  and  so 
far  every  case  has  readily  yielded  to  a  solu- 
tion. 


In  recent  times  notable  memoirs  have 
been  written  on  orbit  theory  by  Harzer, 
Charlier,  and  Moulton.    I  have  not  as  yet 
had  an  opportunity  to  stud^  Harzer 's  new 
geometrical  methods  with  respect  to  their 
practical  value.    With  the  claims  made  in 
Moulton 's  memoir  on  the  **  Theory  of  Deter- 
mining Orbits,"  published  in  the  Astro- 
nomical Journal  in  1914,  I  can  not,  un- 
fortunately, find  myself  entirely  in  accord. 
The  object  of  the  memoir  is  set  forth  to  be, 
on  the  one  hand,  to  clarify  the  problem 
mathematically,  and,  on  the  other,  to  define 
the  extent  of  the  indeterminateness.     In 
spite  of  the  noted  mathematical  skill  of 
Moulton  it  appears  that  although  his  forms 
have  the  merit  of  symmetry,  his  treatment 
of  the  problem  which  involves  determinants 
of  the  ninth  order,  though  readily  reduced, 
offers  no  advantages  over  the  simplifications 
arising  from  earlier  combinations  of  geo- 
metrical and  dynamical  relations.    To  his 
misconception  of  the  practise  of  the  com- 
puters at  Berkeley,  with  reference  to  the 
interpretation  of  the  accuracy  of  their  re- 
sults, I  have  already  referred.    These  mis- 
conceptions apply  also  to  the  significance 
of  a  number  of  theoretical  and  practical 
points,  particularly  to  his  interpretation  of 
the  vanishing   of   the  chief  determinant. 
Quite   contrary   to   his  statement   in   his 
** Celestial  Mechanics"  that  in  general  the 
expressions  for  p  and  p'  become  indeter- 
minate when  the  determinant  referred  to 
is  zero  and  that  they  are  poorly  determined 
when  it  is  small,  it  may  be  shown  that  the 
orbit  is  in  general  well  determined  when  the 
determinant  is  definitely  zero  or  definitely 
small,  and  that  the  determinateness  of  the 
solution  does  not  depend  so  much  on  the 
numerical  value  of  the  determinant,  but 
upon  the  accuracy  with  which  this  numer- 
ical value  can  be  found.     Thus  a  large 
range  of  solution  may  result  for  a  compara- 
tively large  value  of  the  determinant,  if 
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that  value  has  a  large  percentage  error. 
These  conditions  have  been  partially  set 
forth  in  Buchholz's  ^'Elinkerfaes  Theoret- 
ische  Astronomie,"  but  reference  has  been 
made  by  Moulton  only  to  the  first  and 
initial  draft  of  the  methods  as  published 
in  1902.  It  is,  of  course,  not  my  intention 
at  this  time  to  undertake  a  detailed  anal- 
ysis of  Moulton 's  memoir.  This  must  be 
deferred  to  some  more  appropriate  time  and 
must  be  done  in  more  explicit  form.  With 
reference  to  the  formulation  finally  adopted 
by  Moulton  it  may  readily  be  shown  that 
it  reverts  to  Qauss's  method. 

The  most  notable  and  classic  contribu- 
tions to  the  orbit  theory  in  recent  years 
have  been  made  by  Charlier.  In  a  num- 
ber of  memoirs  he  has  set  forth  the  funda- 
mental principles  of  the  problem  and  has 
thrown  much  light  on  the  subject  with 
reference  to  many  details,  but  his  most  im- 
portant contribution  is  the  resumption  of 
Lagrange's  incomplete  analytical  solution, 
a  pure  analytical  solution  in  series,  which 
admits  of  determination  of  the  higher 
terms  by  direct  computation  without  in- 
volving successive  approximations  of  any 
kind  nor  requiring  an  improvement  of  the 
lower  terms.  His  theoretical  developments 
hold  out  the  highest  promise  of  successfully 
conquering  the  problem  in  practise  without 
the  complications  existing  in  the  older  meth- 
ods. But  at  present  serious  practical  diffi- 
culties still  exist,  chief  among  which  is  that 
the  series  involved  become  extremely  com- 
plicated when  a  high  degree  of  accuracy 
is  required,  and  that  the  method  is  subject 
to  several  of  the  limitations  of  the  older 
methods.  If  these  complications  and 
limitations  can  be  removed  the  method  will 
be  the  best  in  existence.  One  of  the 
chief  limitations  affecting  practise  con- 
sists in  the  fact  that  it  is  a  general  method 
and  that  it  therefore  may  lead  to  orbits 
within  the  range  of  solution  which  are  not 


acceptable  from  experience.  It  has  been 
applied  to  the  computation  of  several 
planet  and  comet  orbits  by  Charlier  and  his 
associates.  In  the  case  of  Comet  e  1906  the 
resulting  orbit  is  an  hyperbola  with  an  eccen- 
tricity 1.46.  This  seems  to  represent  a  solu- 
tion near  the  upper  edge  of  the  range.  A 
parabolic  solution  has  been  produced  from 
the  observations  without  difficulty  in  the 
first  approximation  by  my  formulation  of 
Laplace's  method  by  Miss  Levy.  In  the 
case  of  another  comet  the  elements  are 
slightly  hyperbolic;  in  the  case  of  planet 
(702)  the  orbit  deduced  by  the  Charlier- 
Legrange  method  from  an  arc  of  two 
months  gives  an  angle  of  eccentricity 
differing  by  nearly  four  degrees  from  the 
corresponding  angle  deduced  near  the 
upper  possible  limit  by  Miss  Levy.  Under 
these  circumstances  it  would  be  diffi- 
cult to  decide  where  to  stop  in  the  compu- 
tation of  the  terms  of  his  series  in  relation 
to  the  possible  range  of  solution. 

From  the  somewhat  disconnected  and  in- 
complete observations  which  I  have  just 
made  on  the  methods  of  determining  orbits 
it  is  seen  that  the  interest  of  investigators 
is  directed  along  two  distinct  lines,  purely 
mathematical  and  practical.  A  proper 
adjustment  between  the  two  is  required 
by  the  demands  of  astronomical  science. 
In  this  connection  and  in  conclusion  I 
may  make  reference  to  the  possibility  of 
determining  the  orbit  of  a  highly  dis- 
turbed satellite  from  a  limited  number  of 
observations  on  the  basis  of  Laplacean 
principles.  It  is  not  necessary  to  await 
the  evaluation  of  all  the  18  integrals  of 
the  problem  of  three  bodies  for  the 
purpose  of  setting  up  a  satisfactory  orbit 
method.  Laplace 's  method  for  the  two-body 
case  is  not  based  on  Newton's  integrals, 
but  by  introducing  numerical  values  for 
the  geocentric  velocities  and  accelerations 
in  a  and  8  the  differential  equations  are 
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transformed  into  algebraic  equations  ad« 
mitting  of  easy  solution  of  r,  p,  its  velocity 
and  acceleration.  This  equation  has  been 
found  to  be  of  the  seventh  degree  or  of  the 
eighth  if  the  always  existing  root  p  equal 
zero  be  included.  My  equation  for  three 
bodies,  that  is,  for  the  solution  of  orbits  of 
disturbed  bodies,  is  of  the  twenty-eighth 
degree  and  admits  at  most  of  three  solu- 
tions, the  examination  of  which  makes  it 
possible  to  decide  whether  a  body  is  a 
satellite,  planet,  or  comet,  in  cases  where 
the  physical  appearance  of  the  object  does 
not  settle  this  question  in  advance. 

In  spite  of  the  extensive  investigations 
that  have  been  made  on  the  orbit  problem 
there  is  room  for  much  improvement  both 
in  theory  and  in  practise,  improvement 
which  can  not  fail  to  come  through  proper 
cooperation  of  astronomers  and  mathe- 
maticians. A.  0.  Leusohneb 

Univxbsitt  or  Caldtosnu. 


SCIENTIFIC  EVENTS 

THIRD  INTERSTATE  CEREAL  CONFERENCE 

An  executive  committee,  representiiig  the 
IT.  S.  Department  of  Agriculture  and  state  ex- 
periment stations,  has  called  a  third  interstate 
cereal  conference  to  be  held  at  Kansas  Oity, 
Coates  Hotel,  June  12-14.  This  conference, 
which  has  the  approval  of  the  Secretary  of 
Agriculture  and  the  directors  of  the  state  sta- 
tions, is  for  the  purpose  of  discussing  ques- 
tions involved  in  and  work  essential  to  accom- 
plish the  enlargement  of  cereal  production  and 
the  economic  utilization  of  cereals  during  the 
existing  war  emergency.  In  addition  to  the 
representatives  of  the  institutions  mentioned, 
the  flour  mills,  grain  inspection  departments, 
grain  dealers  and  manufacturers  of  cereal 
foods  and  com  products  of  the  grain  states  are 
invited  to  send  del^ates.  Some  of  the  subjects 
to  be  discussed  are: 

Agricultural  War  Measures  in  Kansas. 
Waste  in  Cereal  Production  on  the  Farm. 
The  Importance  of  Good  Seed. 
The  Proportion  of  Flour  and  By-products  in  Mill- 
ing. 


The  Preparation  of  Land  for  Wheat. 

The  Use  of  Barley  as  a  Food. 

Corn  as  a  War  Crop. 

Treatment  of  Seed  Grain  for  the  Prevention  of 
Smuts. 

Analyms  of  the  World's  Wheat  Supply. 

The  Importance  of  Grain  Sorghums. 

Federal  Standards  for  the  Grading  of  Wheat. 

Weed  Seeds  in  Belation  to  Grain  Grading. 

The  Importance  of  Testing  Spring  Wheat  for  Ger- 
mination. 

The  Next  Step  in  ImprovCTiient  in  Wheat  Crop- 
pmg. 

The  Work  of  Committee  on  Seed  Stocks,  U.  S.  De- 
partment of  Agriculture. 

The  del^ates  to  the  conference  are  invited 
to  Manhattan,  Kansas,  on  June  15,  to  inspect 
the  cereal  field  work  of  the  Kansas  Agricul- 
tural Experiment  Station. 

Charles  £.  Chambliss, 

Secretary 

U.  S.  DePABTMENT  of  AOBIOULTimX, 
WASHIKOTONy  D.  C. 

THE   SOCIETY  OP  INDUSTRIAL   ENGINEERS 

The  Society  of  Industrial  Engineers,  a 
national  organization,  the  membership  of 
which  is  to  comprise  men  and  women  who  are 
industrial  engineers,  professional  technical 
engineers,  accountants,  managing  executives 
of  commercial  and  industrial  activity,  writers, 
educators  and  students^  was  planned  in 
Chicago  on  May  26.  The  Society  will  be 
permanently  organized  in  Washington,  on 
June  15,  on  which  date  the  directors  have  been 
called  to  meet. 

Charles  Buxton  Qt)ing,  for  twenty  years 
editor  of  the  Engineering  Magaaine,  New 
York,  was  chosen  provisional  President  and 
pro  tern  chairman  of  the  board  of  directors 
which  was  chosen  at  the  session.  This  board, 
comprising  16  prominent  men  from  various 
sections  of  the  United  States,  the  majority  of 
whom  have  accepted,  includes: 

Charles  Buxton  Groing,  New  York;  C.  E. 
Knoeppel,  industrial  engineer  and  organiza- 
tion counsel,  New  York;  Frank  B.  Gilbreth, 
industrial  engineer.  Providence,  R.  I.;  E.  C. 
Shaw,  vice-president  The  B.  F.  Goodrich  Co., 
Akron,  Ohio ;  Harrington  Emerson,  industrial 
engineer.  New  York;  Charles  Piez,  president 
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The  Link  Belt  Co.»  Oliicago;  Irving  A. 
Bemdt,  manager  betterment  department, 
Joseph  T.  Byerson  &  Son,  Chicago;  G.  DeA« 
Babcock,  production  manager  The  H.  H. 
Franklin  Manufacturing  Co.,  Syracuse,  N. 
Y. ;  Willard  E.  Hotchkiss,  dean  Northwestern 
University  School  of  Commerce,  Chicago; 
Harry  Franklin  Porter,  Detroit  Executives' 
Club,  Detroit,  Mich.;  H.  Thorpe  Kessler, 
President  Western  Efficiency  Society,  Chi- 
cago; Dexter  Kimball,  Cornell  University, 
Ithaca,  N.  Y.;  Morris  L.  Cooke,  industrial 
engineer,  Philadelphia;  C.  Day,  industrial 
engineer,  Philadelphia;  Herman  Schneider, 
school  of  engineering.  University  of  Cincin- 
nati, Ohio. 

Temporary  committees  are  now  at  work. 
Upon  completion  of  the  organization  its  serv- 
ices will  at  once  be  tendered  to  the  govern- 
ment, through  Howard  E.  Coffin,  chairman  of 
the  advisory  committee^  Council  of  National 
Defense,  and  such  other  committees  as  can 
utilize  the  services  of  The  Society  of  In- 
dustrial Engineers. 

The  temporary  executive  committee  consists 
of  Irving  A.  Berndt,  chairman ;  F.  M.  Simons, 
Jr.;  H.  Thorpe  Kessler;  H.  A.  Rose,  G.  C. 
Dent,  Harry  Franklin  Porter,  C.  A.  Knoeppel, 
Willard  E.  Hotchkiss,  S.  T.  A.  Loftis  and 
Charles  Buxton  Going.  G.  C.  Dent  is  tem- 
porary secretary  and  H.  Thorx)e  Kessler,  treas- 
urer. 

The  plan  of  organization  adopted  provides 
for  a  service  or  promotion  bureau  under  the 
direction  of  a  vice-president,  and  divided  into 
two  sections:  (1)  Advisory,  and  (2)  Per- 
forming. 

This  is  separate  and  distinct  from  the  or- 
ganization of  the  society  proper,  although 
under  the  direction  of  the  president.  The 
function  of  this  bureau  is  to  list  as  soon  as 
possible  all  the  industrial  sx)ecialists  in  the 
country  who  may  be  qualified  to  serve  either 
as  advisers  or  as  actual  directors  of  efficiency 
work.  From  these  two  groups  of  advisers  and 
I)erformers  the  society  will  draw  those  neces- 
sary to  carry  on  whatever  work  may  be  dele- 
gated to  it  in  connection  with  perfecting  prep- 
aration for  war. 


All  men  who  possess  qualifications  that 
would  enable  them  to  serve  in  either  or  both 
of  these  sections  are  urged  to  get  in  touch 
with  the  acting  secretary  of  the  organization, 
G.  C.  Dent,  327  South  La  Salle  Street,  Chi- 
cago, as  soon  as  possible. 

I.  A.  Berndt, 
Chairman,  Executive  Committee, 

SUBCOMlilTTEBS    OP    THE    COUNCIL    OP 
NATIONAL  DEPENSB 

As  has  already  been  noted  in  Science  seven 
committees  of  the  Council  of  National  De- 
fense have  been  organized.  Their  committees 
and  their  chairmen  are: 

Transporiatian,  including  railroad  and  motor 
transportation  and  communication,  Daniel  Willard, 
chairman. 

Munitions,  manufacturing,  including  standardi- 
zation and  industrial  relations,  Howard  E.  Coffin, 
chairman. 

Baw  MateridU,  minerals  and  metals,  Bernard  M. 
Baruch,  chairman. 

Labor,  including  conservation  of  health  and  wel- 
fare of  workers,  Samuel  Gompers,  chairman. 

Supplies,  clothing,  etc,  Julius  Bosenwald,  chair- 
man. 

Science  and  Beaeareh,  including  engineering  and 
education,  Hollis  Godfrey,  chairman;  Henry  E. 
Crampton,  vice-chairman. 

Medicine,  including  general  sanitation,  Franklin 
H.  Martin,  chairman. 

Under  Baw  Materials,  subcommittees  have 
been  formed  with  chairmen  as  follows: 

Oeneral  chemicals,  William  H.  Nichols;  fertilieer, 
Horace  Bowker;  dlJcalis,  J.  D.  Pennock;  acids,  E. 
H.  Grasselli;  miscellaneous  chemicals,  Edward  Mai- 
linckrodt,  Jr.;  cement,  John  E.  Morrow;  alcohol, 
Horatio  S.  Beubens;  aluminium,  Arthur  V.  Davis; 
asbestos,  Thomas  F.  Manville;  brass,  Charles  F. 
Brooker;  co<U  tar  products,  Wm.  H.  Childs;  lumber, 
B.  H.  Downman;  lead,  Clinton  H.  Crane;  mica,  L. 
W.  Kingsley;  nichel,  Ambrose  Monell;  oil,  A.  C. 
Bedford;  rubber,  H.  S.  Hotchkiss;  steel,  Elbert  H. 
Gary;  sulphur,  Henry  Whiton;  vfool,  Jacob  F. 
Brown;  einc,  Edgar  Palmer;  copper,  John  D. 
Byan. 

The  general  chemical  conmiittee  has  estab- 
lished headquarters  at  Washington  in  charge 
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of  Dr.  Wm.  H.  Mcbols,  who  is  devoting  all 
of  his  time  to  this  work.  The  committee  is 
cooperating  with  the  Bureau  of  Mines,  the  17. 
S.  Geological  Survey  and  the  Bureau  of  Soils 
in  various  problems,  and  all  chemical  problems 
are  first  submitted  to  this  committee.  The 
2y[anufacturing  Chemists'  Association  of  the 
United  States  and  the  National  Fertilizer  As- 
sociation have  also  established  offices  in  Wash- 
ington in  the  Woodward  Building. 


THE    AMERICAN    PHYSIOLOGICAL    SOCIETY 

AND  THE  WAR 

The  following  letter  has  been  addressed  to 
members  of  the  American  Physiological 
Society : 

The  war  has  thrown  upon  the  members  of  the 
national  seientifie  societies  nnusoal  responsibilities. 
The  growing  conviction  among  those  best  fitted  to 
know,  that  its  further  continuance  will  not  be  brief 
and  that  our  country  must  act  with  her  whole 
energy,  makes  it  dear  that  every  man  of  science 
must  do  his  share.  Some  of  the  members  of  the 
American  Physiological  Society  have  entered  mili- 
tary service  and  others  are  serving  the  country  in 
a  variety  of  other  ways.  As  the  example  of  Eng- 
land has  shown,  research  is  a  field  in  which  much 
can  be  accomplished,  both  of  immediate  relation 
to  the  needs  of  the  moment  and  of  permanent 
value.  Under  the  direction  of  the  committee  on 
physiology  of  the  National  Besearch  Council  and 
the  Council  of  National  Defense  comprehensive  in- 
vestigations of  shock,  industrial  fatigue,  food  and 
nutrition,  poisonous  gases  and  means  of  protection 
from  them,  and  other  topics,  are  already  under 
way.  Other  subjects  demanding  investigation  will 
doubtless  arise  from  time  to  time.  The  council  of 
the  American  Physiological  Society  finds  it  desir- 
able to  know  what  its  members  are  already  doing 
or  are  willing  to  do  in  the  way  of  national  service, 
whether  their  laboratories  will  be  open  during  the 
coming  summer,  whether  they  desire  to  undertake 
research  in  case  of  need,  and,  if  so,  what  general 
lines  of  research  they  are  prepared  to  follow.  By 
the  authority  of  the  council,  therefore,  I  write  to 
make  these  inquiries  of  you.  Any  suggestions 
which  you  may  feel  like  offering  in  regard  to  spe- 
cific lines  of  research  will  be  welcomed.  Please 
make  all  records  on  the  enclosed  cards  and  return 
both  to  me  without  delay.  The  information  so  ob- 
tained will  be  turned  over  to  the  Committee  on 


Physiology  of  the  National  Research  Council,  to 
be  used  as  seems  best.  The  members  of  this  com- 
mittee are: 

W.  H.  HowxLL,  Chairman;  Fbkduuo  S.  Leb, 

C.  L.  Alsbebo,  Gkaham  Lusk, 

W.  B.  Cannon,  E.  G.  Mabtzn, 

A.  J.  Cablson,  Walter  J.  Mxkk, 

Joseph  Eblanosb,  L.  B.  Mendel 
Theodore  Houoh, 

In  case  your  services  can  be  utilised  you  will  be 

duly  conununicated  with. 

(Signed)        Feederio  B.  Ijee 

Tbe  registration  cards   accompanying   tbe 
letter  provided  for  the  following  entries: 

What  national  service  are  you  now  doing  f 
Is  it  likely  to  continue  during  the  summer  f 
Will  your  laboratory  be  available  for  research  dur- 
ing the  summer  f 
Are  you  prepared  to  undertake  research  for  na- 
tional service  and,  if  so,  in  what  general  lines  f 
Suggestions  regarding  desirable  lines  of  research. 


SCIENTIFIC  NOTES  AND  NEWS 
An  Anglo-French  Scientific  Conmiission 
which  includes  Professor  Ernest  Rutherford, 
of  the  University  of  Manchester,  and  Professor 
Henri  Abraham,  of  the  University  of  Paris, 
is  at  present  in  this  country  to  cooperate  with 
American  men  of  science  in  the  development 
and  use  of  radio-telegraphy. 

Secretary  of  the  "N&vy  Daniels  has  named 
Dr.  William  H.  Welch,  Dr.  Plexner  and  Mr. 
Nathan  Straus,  of  New  York,  as  a  committee 
to  investigate  Senator  Calder's  "round  robin 
charge"  that  invalided  sailors  on  the  hospital 
ship  8olace  had  been  subjected  to  cruelty  and 
neglect. 

Dr.  E.  W.  Morley  was  awarded  the  WiUard 
Gibbs  medal  at  a  recent  meeting  of  the  Chi- 
cago Section  of  the  American  Chemical  So- 
ciety on  May  18. 

Dr.  Kichard  M.  Pearoe,  professor  of  re- 
search medicine  in  the  University  of  Pennsyl- 
vania, has  returned  from  a  tour  of  three  months 
through  Brazil,  Argentine  and  Uraguay  to 
make  a  study  of  the  medical,  hospital^  educa- 
tional and  public  health  conditions  in  those 
countries  in  the  interest  of  the  International 
Health  Board  of  the  Bockefeller  Foundation. 
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Dr.  Allan  J.  MoLauohlix,  of  Boston,  has 
been  appointed  to  succeed  Dr.  Richard  P. 
Stron^y  of  Boston,  as  chairman  to  the  sub- 
committee on  hygiene,  medicine  and  sanita- 
tion of  the  Massachusetts  Committee  for  Pub- 
lic Safety. 

Dr.  Marcus  B.  Hetman,  formerly  assistant 
superintendent  of  the  State  Hospital  for  In- 
sane at  Central  Islip,  L.  I.,  and  more  recently 
medical  inspector  for  the  State  Hospital  Com- 
mission, has  been  appointed  superintendent  of 
the  Manhattan  State  Hospital  at  Ward's  Is- 
land, succeeding  the  late  Dr.  William  Mabon. 

Dr.  Qeoroe  Dock,  professor  of  medicine  in 
the  medical  school  of  Washington  XJniyersity 
(St.  Louis),  has  received  the  French  war  cross 
and  has  been  mentioned  for  his  service  in  mov- 
ing wounded  soldiers  under  heavy  bombard- 
ment while  engaged  in  the  American  Field 
Ambulance  Service. 

We  learn  from  The  Electrical  World  that 
L.  D.  Qibbs,  chairman,  and  Frank  A.  Birch, 
comxx)se  a  committee  of  the  National  Electric 
Light  Association  to  secure  subscriptions  to  a 
fund  of  $5,000,  in  recognition  of  the  work  of 
Professor  Elihu  Thomson.  A  medal  is  to  be 
awarded  "  in  any  year  to  any  citizen  of  the 
XTnited  States  or  Canada  who  at  the  time  of 
the  award  shall  not  be  over  thirty-five  years  of 
age,  and  who,  in  the  judgment  of  the  trustees 
of  the  medal,  shall  have  made  a  notable  con- 
tribution to  electrical  science  or  its  industrial 
applications  through  original  investigation,  re- 
search or  discovery,  or  through  whose  direct 
efforts  a  substantial  contribution  to  the  ad- 
vancement of  the  industry  shall  have  been  ac- 
complished." 

Frederick  Bedell,  professor  of  applied  elec- 
tricity, of  Cornell  University,  has  been  elected 
one  of  the  vice-presidents  of  the  American  In- 
stitute of  Electrical  Engineers. 

A.  W.  L.  Brat,  assistant  professor  of  biology 
at  the  State  University  of  Montana,  has  been 
granted  leave  of  absence  for  one  year,  to  take 
effect  next  semester.  Professor  Bray  will  en- 
gage in  biological  research  work  at  Harvard 
University. 


Professor  A.  B.  Eeoknaoel,  of  the  depart- 
ment of  forestry  of  Cornell  University,  has  re- 
ceived a  leave  of  absence  from  his  university 
duties  in  order  to  become  forester  of  the  Em- 
pire State  Forest  Products  Association.  He 
will  take  up  his  new  work  on  July  1  and  will 
establish  headquarters  for  the  association  at 
Albany. 

Professor  L.  B.  Qillet,  of  the  department 
of  English  literature  at  Wesleyan  University, 
has  resigned  his  position  to  enter  military  serv- 
ice. 

Professor  Victor  GrjSgoire  (Louvain),  and 
Professor  Hans  Schinz  (Ziirich),  have  been 
elected  foreign  members  of  the  Linnean  So- 
ciety. 

We  learn  from  Nature  that  the  government 
Central  Control  Board  of  Great  Britain  has 
appointed  an  advisory  committee,  consisting  of 
Lord  D'Abemon  (chairman).  Sir  G.  Newman, 
Dr.  A.  E.  Cushny,  Dr.  H.  H.  Dale,  Dr.  M. 
Greenwood,  Jr.,  Dr.  W.  McDougall,  Dr.  F.  W. 
Mott,  Dr.  C.  S.  Sherrington  and  Dr.  W.  C. 
Sullivan,  to  consider  the  conditions  affecting 
the  physiological  action  of  alcohol,  particu- 
larly the  effects  on  health  and  industrial  effi- 
ciency produced  by  the  consumption  of  bever- 
ages of  various  alcoholic  strengths,  with  spe- 
cial reference  to  the  recent  orders  of  the  Cen- 
tral Control  Board,  and  further  to  plan  out 
and  direct  such  investigations  as  may  appear 
desirable  with  the  view  of  obtaining  more  exact 
data  on  this  and  cognate  questions. 

The  National  Geographic  Society  has  set 
aside  $12,000  to  finance  another  expedition  to 
Alaska  in  order  to  obtain  full  information  in 
regard  to  the  eruption  of  Mt.  Katmai.  The  ex- 
pedition will  be  in  charge  of  Professor  Eobert 
F.  Griggs,  of  the  department  of  botany.  The 
Ohio  State  University. 

Mr.  James  F.  Couch  was  elected  president 
of  the  recently  organized  Des  Moines  Chem- 
ical Society  at  the  regular  meeting  on  April  9. 

Dean  W.  J.  Teeters,  of  the  University  of 
Iowa,  has  offered  the  facilities  of  the  college 
of  pharmacy  there  for  manufacture  of  drugs 
and  chemicals  to  be  used  in  the  war.  He  be- 
lieves that  students  and  faculty  can  perform 
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valuable  service  by  making  pharmaceutieal 
preparations^  pharmaceutical  chemicals  from 
raw  materials  furnished  by  the  government, 
and  in  testing  the  identity  and  purity  of  drugs, 
chemicals  and  other  medical  supplies  bought 
by  the  government  in  the  middle  west 

China  has^  instituted  a  geological  surv^ 
under  the  direction  of  V.  K.  King,  a  graduate 
of  the  University  of  Glasgow. 

Wh.  Mason  Towle,  professor  of  industrial 
engineering  at  Glarkson  College  of  Technol- 
ogy, Potsdam,  N.  Y.,  retires  from  active  serv- 
ice at  the  close  of  the  present  academic  year. 
The  trustees  have  appointed  him  professor 
emeritus  of  industrial  engineering. 

Mr.  Francis  C.  Shenehon,  for  the  past  eight 
years  dean  of  the  College  of  Engineering  of 
the  University  of  Minnesota  and  head  pro- 
fessor of  civil  engineering,  has  opened  offices 
and  will  give  his  entire  attention  to  his  prac- 
tise as  a  consulting  hydraulic  engineer. 

Professor  C.  K.  Leith,  of  the  University  of 
Wisconsin,  has  recently  completed  a  six  weeks' 
course  of  lectures  on  ''  Metamorphic  geology  " 
at  the  University  of  Chicago. 

Dr.  Juan  D.  Ambrosetti,  director  of  the 
Ethnographic  Museum  at  Buenos  Aires,  died 
on  May  28.  He  was  a  delegate  to  the  Pan- 
American  Scientific  Congress  held  in  Wash- 
ington in  1916. 

Dr.  F.  F.  Ulrik,  of  Copenhagen,  who  took 
the  leading  part  in  the  movement  to  provide 
more  hygienic  homes  for  the  laboring  classes 
in  Denmark,  has  died  at  the  age  of  ninety-nine 
years. 

Arrangements  have  been  made  for  meetings 
of  the  Council  of  the  British  Association  for 
the  Advancement  of  Science,  the  General 
Committee  and  the  Committee  of  Recom- 
mendations to  be  held  in  London  on  July  6, 
in  order  to  make  appointments,  receive  the  re- 
I)ort  of  the  Council  for  the  year,  and  transact 
other  necessary  business. 

The  Spanish  government  has  appropriated 
the  simi  of  $600,000  for  the  establishment  of  a 
hospital  for  infectious  diseases  at  Madrid. 

At  the  annual  general  meeting  of  the  Insti- 
tution of  Civil  Engineers  of  Great  Britain, 


held  on  April  17,  the  result  of  the  ballot  for  Ihe 
election  of  officers  was  declared  as  follows: 
President,  Mr.  W.  B.  Worthington;  Ftce-pren- 
dents,  Mr.  J.  A.  F.  Aspinall,  Mr.  H.  E.  Jones, 
Sir  John  P.  Griffith  and  Mr.  J.  A.  Brodie; 
Other  Members  of  Council,  Dr.  C.  C.  Caii)en- 
ter,  Dr.  Dugald  Clerk,  Colonel  R  E.  B.  Cromp- 
ton,  Mr.  M.  Deacon,  Sir  Archibald  Denny, 
Bart.,  Mr.  W.  H.  Ellis,  Sir  R.  R.  Gales,  Mr.  A. 
J.  Goldsmith,  Sir  R.  A.  Hadfield,  Brigadier- 
General  B.  H.  Henderson,  Mr.  R  W.  Hohnes, 
Professor  Bertram  Hopkinson,  Mr.  G.  W. 
Humphreys,  Mr.  Summers  Hunter,  Dr.  W.  H. 
Maw,  Mr.  C.  L.  Morgan,  Mr.  Basil  Mott,  Sir 
H.  J.  Oram,  Mr.  F.  Palmer,  Captain  H.  P.  R 
Sankey^Sir  J.  F.  C.  Snell,  Mr.  E.  F.  C. 
Trench,  Mr.  W.  F.  Tye,  Sir  PhiHp  Watts,  Mr. 
E.  J.  Way  and  Sir  A.  F.  Yarrow,  Bart  The 
council  has  made  the  following  awards  for 
papers  read  and  discussed  during  the  session 
1916-17 :  Telford  gold  medals  to  Messrs.  G.  W. 
Himiphreys  and  J.  B.  Ball;  George  Stephenson 
gold  medals  to  Messrs.  P.  V.  O'Brien  and  John 
Parr;  Telford  premiums  to  Messrs.  P.  V. 
O'Brien,  J.  L.  Hodgson,  W.  Brown  and  P.  M. 
Crosthwaite,  and  a  Crampton  prize  to  Mr.  F. 
J.  Waring. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

ANNOUNCEMENT  is  made  that  next  year  a 
course  in  the  elements  of  law,  will  be  given 
by  a  professor  of  the  law  school  of  Columbia 
University  to  a  limited  number  of  qualified 
students  of  Barnard  College.  Certain  courses 
in  international  law  will  also  be  open  to 
specially  qualified  women. 

Beginning  with  next  autumn  the  Tufts  med- 
ical school  wiU  require  two  years  of  regular  col- 
lege  work  for  admission. 

We  learn  from  the  American  Medical  Jour- 
nal that  fellowships  in  ophthalmology  and  oto- 
laryngology in  connection  with  the  University 
of  Minnesota  have  been  established  by  Dr. 
Frank  C.  Todd,  of  Minneapolis,  and  Dr.  Frank 
£.  Burch,  of  St.  Paul,  both  of  the  school  of 
medicine.  These  fellowships  carry  with  them 
the  same  stipend  that  is  paid  by  the  University 
of  Minnesota  to  the  university  fellows,  namely. 
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9500  the  first  year,  $750  the  second  year,  and 
$1,000  the  third  year.  Such  fellows  will  spend 
half  their  time  in  the  private  clinic  of  Dr. 
Todd  or  Dr.  Burch,  and  the  other  half  in  lab- 
oratory and  clinical  work  and  in  pursuit  of 
certain  courses  for  specialists  in  ophthalmol- 
ogy and  otolaryngology  at  the  imiversity.  For 
work  done  in  these  private  clinics,  credit  will 
be  given  toward  the  degree  granted  by  the  uni- 
versity in  the  course  of  ophthalmology  and  oto- 
laryngology given  at  the  University  of  Minne- 
sota, to  accepted  doctors  of  medicine  covering 
a  period  of  three  years  which  prepares  the 
physician  for  the  specialty  of  ophthalmology 
and  otolaryngology. 

The  department  of  architecture  of  the  Uni- 
versity of  Illinois  is  planning  to  take  a  leading 
part  in  rebuilding  storm-stricken  Mattoon. 
Sixteen  architects  of  this  department  are  to 
draw  up  sixteen  standard  plans  for  houses,  the 
cost  of  which  will  range  from  $800  to  $1,400. 
This  work  is  being  done  in  line  with  the  school 
for  city  planning  now  being  arranged  for  the 
coming  summer.  Officers  of  the  university 
have  expressed  the  hope  that  the  institution 
may  have  an  opportunity  to  duplicate  on  a 
larger  scale  in  France  what  is  now  being  done 
in  the  city  of  Mattoon. 

Professor  G.  H.  Clevenger,  of  Stanford 
University,  has  been  appointed  research  pro- 
fessor in  metallurgy  and  has  been  released 
from  elementary  and  routine  teaching. 

Professor  John  R.  Allen,  head  of  the  de- 
partment of  mechanical  engineering  of  the 
University  of  Michigan,  has  been  offered  the 
deanship  of  the  college  of  engineering  and 
architecture  of  the  University  of  Minnesota. 

Mjss  Pauline  H.  Dbderer,  instructor  in 
zoology  at  Barnard  College,  has  resigned  to 
become  assistant  professor  in  biology  at  the 
Connecticut  College  for  Women,  New  London. 

Dr.  p.  G.  H.  Boswell,  lecturer  in  geology  at 
the  Imperial  College  of  Science  and  Technol- 
ogy, London,  has  been  appointed  the  first 
holder  of  the  G^rge  Herdman  chair  of  geol- 
ogy in  the  University  of  Liverpool.  The 
establishment  of  a  chair  of  geology  in  the 
university  has  been  long  delayed,  and  is  now 


possible  owing  to  the  generosity  of  Professor 
and  Mrs.  Herdman,  who  have  endowed  the 
chair  as  a  memorial  to  their  son,  the  late 
Lieutenant  George  Herdman. 


DISCUSSION  AND  CORRESPONDENCE 

THE  PHYSIOGRAPHY  OF  THE  LOWER  AMAZON 

VALLEY  AS  EVIDENCE  BEARING  ON 

THE  CORAL  REEF  PROBLEM 

The  recent  revival  of  the  discussion  of  the 
origin  of  coral  reefs^  has  raised  many  ques- 
tions which  involve  not  only  the  coral  isl- 
ands, but  also  the  displacements  of  the  strand 
lines  of  the  continents  throughout  the  tropics, 
for  the  changes  in  level  of  the  tropical  seas  in- 
voked by  Daly  must  have  been  recorded  on  the 
continents  as  well  as  on  the  islands.  It  seems, 
therefore,  that  a  thorough  investigation  of  at 
least  a  considerable  number  of  critically  situ- 
ated continental  strands  of  the  tropics  must 
be  made  before  the  evidence  for  or  against  the 
acceptance  of  the  glacial  control  theory  may 
be  considered  complete. 

Becently,  in  his  reading,  the  writer  found 
an  account  of  the  physiography  of  the  lower 
Amazon  valley'  to  which  it  seems  worth  while 
to  call  attention  for  the  benefit  of  any  who 
may  undertake  an  investigation  of  the  evi- 
dences of  strand-line  displacements  in  the 
tropics. 

A  brief  abstract  of  a  i>ortion  of  Smith's 
paper  follows :  All  of  the  larger  rivers  entering 
the  lower  Amazon  from  the  south,  and  the 
Trombetas  entering  from  the  north,  have  lake- 
like expanses  in  their  lower  courses  into  which 
the  Amazon,  at  times  of  flood,  is  pouring  silt 
which  is  gradually  filling  them  up.  Meanwhile 
the  upper  ends  of  the  estuaries  are  being  filled 
by  their  own  rivers.  Some  of  the  latter,  which 
are  muddier  than  others,  have  already  trans- 

iDaly,  B.  A.,  ''The  Glacial  Ck>ntrol  Theory  of 
Coral  Beefs,"  Proo,  Am,  Acad,  of  ArU  and  Boi- 
ences,  VoL  51,  1915,  157-251.  Davis,  W.  M.,  <'A 
Shaler  Memorial  Study  of  Coral  Beefs,"  Am,  Jour. 
8ci.,  4th  ser.,  Vol.  40,  1915,  223-271.  Vanghan,  T. 
Wayland,  ''The  Platforms  of  Barrier  Coral 
Beefs"  (ab8.)f  Am,  Qeog,  8oe,  BM,,  VoL  46, 
1914,  pp.  42(M29. 

2  Smith,  H.,  "Physical  Geography  of  the  Amu- 
son  Valley,"  Am,  Nat,,  VoL  ZIX.,  1885,  27-87. 
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formed  their  former  estuaries  into  alluvial 
plains  above  i^hich  rise  scattered  rocky  isl- 
ands. This  is  particularly  true  of  the  north- 
em  tributaries  of  the  lower  Amazon,  except  the 
Trombetas,  which  has  relatively  clear  water, 
and  has  not  yet  filled  its  estuary. 

The  author  suggests  that  the  physiographic 
features  described  above  may  be  interpreted  as 
the  result  of  a  moderate  drowning  of  the  re- 
gion followed  by  the  filling  up  of  the  estuary 
of  the  Amazon  by  the  heavy  silt  burden  borne 
by  that  river : 

Gradually  the  alluvial  land  at  the  head  of  the 
bay  extended  eastward,  filling  up  the  estuary  with 
islands.  As  this  eastward  movement  went  on,  the 
branch  estuaries  were  blocked  up  at  their  mouths 
by  islands  which  formed  in  front  of  them.  Where 
the  branch  received  a  muddy  tributary  it  also  filled 
up;  but  the  clear  water  tributaries  like  the  Tapa- 
j6b,  Xingtk,  and  Trombetas,  brought  down  no  sedi- 
ment, and  their  estuaries,  closed  at  the  mouths,  as- 
sumed the  form  of  lakes. 

That  the  phenomena  described  are  the  re- 
sult of  changes  in  level  and  not  merely  of  the 
ponding  of  the  tributaries  by  sediment  from 
the  Amazon,  is  indicated,  as  the  author  iioints 
out,  by  the  fact  that  the  Tocantins  River, 
which  enters  the  sea  directly,  has  a  similar 
estuary. 

The  physiographic  phenomena  here  described 
seem  to  point  to  a  relatively  recent  period  of 
lowered  sea  level  (or  land  uplift)  followed  by 
a  rise  to  the  present  position  (or  a  sinking  of 
the  land).  The  phenomena  may  have  been  as- 
sociated with  the  changes  in  sea  level  postu- 
lated by  Daly,  or  they  may  be  due  to  local 
crustal  movements.  Physiographic  studies  of 
a  large  number  of  tropical  rivers  would  go  far 
toward  solving  the  problem. 

John  L.  Rich 

TTnivkbsitt  of  Illinois 


QUOTATIONS 

A  PIONEER  IN  PHYSICS 

Forty-seven  years  of  coU^ate  teaching  con- 
stitute in  themselves  a  sufficient  title  to  honor, 
even  though  their  number  be  only  a  record  of 
faithful  and  continuous  service.  When  the 
passing  of  these  years  has  told  also  a  story  of 


important  pioneer  work,  of  purposeful  achieve- 
ment and  steady  progress,  it  becomes  a  record 
to  conjure  with.  Of  such  is  the  reimte  that 
Professor  Charles  R.  Cross  has  established  in 
the  long  i)eriod  of  his  association  with  the 
Massachusetts  Institute  of  Technology,  and  of 
such  the  honor  which  the  institute  and  all  men 
are  glad  to  accord  him  as  he  now  lays  hold 
ui)on  the  satisfactions  of  a  well-eamed  retire- 
ment. Being  graduated  from  Massachusetts 
Institute  of  Technology  in  1870,  with  the  third 
class  that  went  out  from  its  haUs,  Professor 
Cross  forthwith  returned  after  the  summer  va- 
cation to  take  up  an  instructorship  in  the  de- 
partment of  physics.  Upon  completing  a 
single  year  of  this  service  he  was  made  an  as- 
sistant professor  and  by  1878  had  been  given 
rank  as  a  full  professor.  In  1886  he  became 
director  of  the  Rogers  laboratory  and  in  1907 
was  made  head  of  department.  It  is  the 
threefold  mantle  of  these  responsibilities  which 
he  wears  to-day  and  which  he  now  contemplates 
laying  aside. 

Such  accumulated  funds  of  loyalty  to  his  in- 
stitution, of  prestige  not  only  in  its  counsels 
but  in  the  scientific  world  at  large,  and  such 
skill  of  investigation  and  analysis  as  Professor 
Cross  has  acquired,  constitute  a  tangible  for- 
tune which  might  well  be  assessed  only  for  its 
large  present  values.  Yet  if  one  is  to  take  his 
career  in  review,  there  must  be  observed  in 
particular  the  contribution  Professor  Cross 
made  to  the  establishment  of  electrical  engi- 
neering as  an  independent  department  of  mod- 
em scientific  and  technical  training.  In  the 
early  eighties,  some  time  before  the  wondrous 
expansion  in  the  practical  uses  of  electricity 
had  generally  been  foreseen.  Professor  Cross 
prophesied  it  and  insisted  on  electrical  studies 
as  part  of  his  teaching  in  physics.  He  offered 
them  long  before  they  were  taken  up  by  other 
educators  throughout  the  country,  he  developed 
their  technique  and  bore  the  brunt  of  a  pio- 
neer's labor.  Later  it  was  at  his  instance  that 
Technology  introduced  the  first  courses  leading 
to  a  degree  in  electrical  engineering  ever 
offered  in  America.  All  through  this  develop- 
ment, his  influence  made  for  the  increasing  use 
and  effectiveness  of  experiments  in  the  iUos- 
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tration  of  lectures — ^that  most  important 
change  of  emphasis  which  came  to  pass  in  the 
method  of  scientific  education.  Professor 
Cross  has  won  high  place,  which  he  will  hold, 
whether  or  not  in  retirement. — Boston  Even- 
ing Transcript, 


SCIENTIFIC  BOOKS 

The  Birds  of  Britain,  their  Distribution  and 
Habits.  By  A.  H.  Evans,  M.A.,  F.Z.S., 
M.B.O.TJ.,  Cambridge,  1916.  8vo,  pp.  xii4- 
275,  numerous  halftone  text-figures. 
This  concise  and  rather  informal  work  is 
stated  to  be  "  primarily  intended  for  schools," 
but  is  designed  also  to  serve  as  a  ^'  short  hand- 
book which  includes  the  results  of  the  most  re- 
cent observations,  and  is  adapted  to  modem 
nomenclature."  While  this  intention  may  be 
justified  by  the  character  of  the  main  text,  the 
introductory  chapter,  treating  of  "  The  Class 
Aves,  or  Birds  in  General,"  might  have  been 
written  a  generation  ago,  and  does  not  include 
"  the  results  of  the  most  recent  observations," 
as  regards  especially  the  subject  of  migration. 
Eeference  is  made  only  to  the  creditable  work 
of  local  observers  in  Britain,  which  has  ac- 
cumulated interesting  facts  regarding  the 
movements  of  birds  in  England  and  Wales 
without  furnishing  generalized  results,  while 
the  important  work  carried  on  elsewhere  is 
passed  without  mention,  including  the  re- 
searches of  the  late  W.  W.  Cooke  which  have 
so  greatly  extended  our  knowledge  of  this  sub- 
ject 

In  the  main  text,  under  the  general  heading 
"  Classification,"  with  subheadings  for  the 
higher  groups  from  orders  to  subfamilies,  a 
paragraph,  without  special  heading,  is  devoted 
usually  to  each  species  of  regular  occurrence  in 
Britain,  with  a  nominal  list  at  the  end  of 
nearly  200  "  occasional  visitors  "  not  formally 
mentioned  in  the  preceding  pages.  The  au- 
thor manages  to  give  in  the  haK-page  notices 
of  the  species  of  r^ular  occurrence  a  compre- 
hensive statement  of  their  leading  traits,  dis- 
tribution and  diagnostic  features,  in  a  clear 
and  direct  way  that  should  render  his  ''little 
book"  attractive  and  useful  to  many  readers. 
The  nomenclature  is  strictly  modern^  being 


''  almost  exactly  "  that  of  the  British  Ornithol- 
ogist's Union's  revised  Check-list.  The  illus- 
trations, though  said  to  be  ''  from  photographs 
taken  for  the  most  x>art  from  nature,"  are  in 
many  cases  obviously  not  from  life  but  from 
stufFed  specimens  or  from  museum  g^ups,  and 
are  thus  not  up  to  the  standard  of  the  text. 


SPECIAL  ARTICLES 

FACTORS  IN  THE  GROWTH  AND  STERILITY  OP 
THE  MAMMALIAN  OVARY 

1.  The  growth  and,  to  some  extent,  the 
structure  of  the  mammalian  ovary  depend 
essentially  on  the  development  of  the  ovarian 
follicles.  The  maturation  of  some  follicles  and 
the  subsequent  rupture  leads  to  the  formation 
of  the  corpus  luteum;  the  retrogression 
(atresia)  of  follicles  before  they  have  reached 
maturity  and  ruptured  leads  in  certain  species 
to  the  formation  of  the  so-called  interstitial 
gland  and  in  others  to  the  accumulation  of 
atretic  follicles  in  which  the  theca  interna  is 
relatively  prominent,  without,  however,  the 
formation  of  an  interstitial  gland. 

As  we  shall  see  presently,  it  is  i>ossible  to 
inhibit  the  full  development  of  the  follicles 
experimentally.  Under  these  conditions  we 
find  that  the  atretic  follicles  with  relatively 
large  thecse  internse,  are  especially  numerous 
and  constitute  perhaps  the  greater  part  of 
the  ovary.  We  may  therefore  conclude  that 
it  is  the  pressure  exerted  by  the  developing, 
expanding  follicles  which  leads  to  the  shrink- 
ing and  ultimate  complete  disappearance  of 
the  atretic  follicles,  and  that  if  this  pressure 
is  diminished  these  atretic  follicles  become 
relatively  prominent.  This  explains  their 
relative  preponderance  in  the  guinea  pig  dur- 
ing the  period  following  ovulation,  when  no 
large  follicles  are  present  in  the  ovaries. 

2.  Former  observations  of  the  writer  showed 
that  under  certain  conditions  mitoses  in  the 
granulosa  cells  of  the  follicles  were  especially 
frequent  around  the  ovum.  This  suggested 
the  possibility  that  the  stimulus  for  the  growth 
of  the  granulosa  cells  which  ultimately  deter- 
mines the  growth  of  the  whole  follicles,  de- 
pends upon  a  substance  given  off  by  the 
ovum.    Dr.  L.  S.  N.  Walsh  in  our  laboratory 
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has  recently  shown  quantitatively  that  during 
the  whole  course  of  the  development  of  the 
follicles  definite  relations  exist  between  the 
ovum  and  the  proliferation  of  the  granulosa 
cells.  These  relations  can  hardly  be  explained 
in  any  other  way  than  as  dependent  upon  a 
growth  stimulus  emanating  from  the  ovum  and 
determining  the  proliferation  of  the  granu- 
losa cells  and  thus  indirectly  of  the  whole 
follicle.  It  is  possible  that  in  addition  to  this 
endogenous  growth  stimulus  certain  exogenous 
stimuli,  emanating  from  other  organs  with  in- 
ternal secretions  (hypophysis?)  may  be  opera- 
tive. This  effect  of  the  ovum  on  the  granulosa 
cells  leads  to  the  formation  of  the  cumulus 
oophorus,  and  this  structure  makes  possible 
the  escape  of  the  ovum  into  the  Fallopian 
tube.  Thus  the  ovum  is  ultimately  the  seat  of 
the  mechanism  which  makes  possible  its  fertil- 
ization and  fixation  in  the  uterine  walL 

3.  In  previous  investigations^  we  have  shown 
that  it  is  x>os8ible  to  cause  a  premature  atresia 
of  follicles  by  the  burning  out  of  the  corpora 
lutea.  While  the  effect  of  moderate  heat  does 
not  directly  destroy  the  follicles,  it  diminishes 
their  expansive  power;  they  grow  up  to  a  cer- 
tain point  and  then  become  prematurely 
atretic;  the  heat  causes  a  mild  degree  of  what 
might  be  called  a  "tissue  shock."  Under 
those  conditions  the  development  not  only  of 
mature,  but  even  of  moderately  sized  follicles, 
does  not  take  place  and  as  long  as  this  condi- 
tion lasts  the  animal  is  sterile. 

4.  In  continuation  of  these  exi)eriments  we 
found  that  it  is  possible  to  produce  the  same 
condition  not  only  by  means  of  a  local  inter- 
ference with  the  ovary,  but  also  by  affecting 
the  general  state  of  nutrition  through  under- 
feeding the  animal.  In  all  cases  in  which  the 
animals  (guinea  pigs  were  used  in  our  experi- 
ments) had  lost  25  per  cent,  of  their  initial 
weight  maturation  of  the  follicles  ceased,  and 
in  the  majority  of  the  cases  the  follicles  be- 
came atretic  before  they  had  reached,  even 
medium  size.  The  changes  in  the  ovary  were 
on  the  whole  more  pronounced  in  younger  ani- 
mals weighing  between  300  and  400  grams, 

iLoeb,  Leo,  ZentraXblaii  f.  Physiotogie,  1911, 
XXV.,  No.  9.    Virchaws  Archiv,  1911,  CCVI.,  218. 


but  in  some  cases  very  marked  changes  were 
also  produced  in  older  animals.  A  certain 
Tninimum  time  has  to  elapse  before  the  changes 
in  the  ovary  become  apparent. 

The  lack  of  sufficient  food  affects  in  the 
first  place  the  granulosa  cells;  th^y  prema- 
turely dissolve.  Those  granulosa  cells,  how- 
ever, which  at  first  escape  the  solution,  con- 
tinue, as  Dr.  Walsh  found,  to  divide  at  ap- 
proximately the  normal  rate — another  proof 
of  the  distinctness  of  proliferative  stimuli 
and  foodstuffs. 

The  connective  tissue  becomes  affected  by 
the  underfeeding  somewhat  later  than  the 
granulosa.  This  apparent  difference  in  the  re- 
sistance of  different  tissues  to  the  effects  of 
underfeeding  is  of  interest  and  will  be  tested 
in  further  experiments.  Thus  underfeeding, 
if  very  marked,  will  lead  to  at  least  temporary 
sterility  in  the  guinea  pig  as  an  expression  of 
what  we  designated  as  a  "  hypotypical "  condi- 
tion of  the  ovaries. 

5.  In  one  case  of  pronounced  loss  of  weight 
following  thyroidectomy,  we  found  a  still 
further  reaching  change.  "Not  only  were  the 
ovaries  hypotypical,  but  the  stroma  separating 
the  various  follicles  had  become  affected.  It 
was  underdeveloped  or  lacking  in  places,  so 
that  the  thecie  intemie  of  neighboring  follicles 
in  places  directly  adjoined  each  other.  As  a 
result  of  this  condition  and  of  an  imperfect 
separation  of  primordial  ova,  due  to  the  same 
relative  inactivity  of  the  connective  tissue, 
many  follicles  containing  two  or  more  ova 
developed  in  both  ovaries.  It  could  be  clearly 
seen  that  small  follicles  were  pushed  into  the 
cavity  of  neighboring  follicles  as  a  result  of 
the  intraovarian  pressure,  which,  while  dimin- 
ished in  hypotypical  as  compared  with  normal 
follicles,  was  still  positive  and  as  a  result  of 
the  lack  of  development  of  ovarian  stroma. 
Follicles  containing  more  than  one  ovum  are 
occasionally  found  in  the  ovaries  of  various 
species  and  it  would  be  of  interest  to  determine 
whether  in  addition  to  the  factors  operative  in 
our  case,  other  factors  may  be  responsible  for 
this  condition  in  other  cases. 

Leo  Losb 

DSPABTMENT  OF  COMPARATIVX  PaTHOLOGT, 

Washington  Univibsitt 
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8BOICBNTATION  IN  NElfATODBS: 

OBSKBVATIONS  BEARIKO  ON  THB  UNSETTLED  QTJSa- 

TION  OF  THB  RELATIONSHIP  OF  NEMATODES 

TO  OTHER  BRANCHES  OF  THB 

ANIMAL  KINGDOM 

I  HAVE  long  been  impressed  by  certain  evi- 
dences of  segmentation  in  nematodes.  Hy 
first  impressions  arose  from  a  study  of  the 
distribution  of  the  setsB  on  aquatic  forms. 
This  distribution  was  in  those  days,  and  is 
even  yet,  described  as  irregular;  the  set»  are 
said  to  be  '^  scattered  "  on  the  body.  Charting 
all  the  setBB  on  a  given  specimen  led  to  the 
conclusion  that  they  were  not  scattered 
C' zerstreut ") ;  that,  rather  on  the  contrary, 
they  constituted  a  series  of  more  or  less  har- 
monious groups.  The  cephalic  sets,  it  is  well 
known,  have  an  orderly  arrangement.  The 
study  of  a  large  number  of  cases  leads  me  to 
the  conclusion  that  those  sets,  some  distance 
behind  the  cephalic  setae,  denominated  sub- 
cephalic  setae,  are  also  orderly  in  arrangement, 
and  might,  in  some  instances  at  least,  be  re- 
garded as  repetitive  of  the  cephalic  setSB. 

Later  I  was  able  to  show  that  the  transverse 
striflB  of  the  cuticle  are  retrorse  on  the  poste- 
rior half  of  the  body,  and  the  reverse  on  the 
front  half.  (See  Fig.  1.)  This  reversal  in  the 
cuticle  at  the  middle  of  the  body,  or  there- 
abouts, occurs  in  a  very  wide  range  of  genera, 
is  independent  of  age  and  of  sex,  and  seems  a 
character  of  fundamental  significance. 


Pig.  1.  Diagram  or  the  Bevebsal  or  the 
Stbls  or  THE  Cuticle  or  a  Nematode. 

Recently  I  have  discovered  that  the  prin- 
cipal cephalic  organs  are  made  up  of  segments 
which,  while  simple  in  character,  bear  no  small 
resemblance  to  corresponding  features  in 
arthropods.  The  nature  of  these  segmented 
appendages  will  be  more  easily  understood  by 
consulting  the  illustrations  in  Fig.  2. 

The  articulations  in  tiie  cephalic  organs  of 
nomas  are  not  easy  to  discover,  owing  to  the 
small  size  of  the  organs  and  the  transparency 
of  the   tissues.     Some   of  these  segmented 


organs  are  under  muscular  control,  and  can  be 
extended  and  inflexed  after  the  manner  of  the 
palps  of  insects.  This  is  true  of  some  of  the 
labial  organs,  which  unfortunately  are  usually 
so  small  as  to  be  difficult  to  observe.  The 
cephalic  setae,  however,  are  larger,  being  par- 
ticularly well  developed  on  some  marine  f  ormsy 
and  in  this  case  observation  on  living  speci- 
mens affords  evidence  of  the  articulations  when 
they  might  be  overlooked  if  they  were  sought 
by  other  methods;  for  if  a  seta  is  obstructed 
it  takes  on  the  attitude  natural  to  an  organ 
composed  of  flexible  joints  and  more  or  less 
inflexible  segments,  as  shown  in  the  upper 
illustration.  Fig.  2.  Here  again,  once  having 
established  the  fact  and  learned  how  to  make 
the  observations,  it  proves  that  the  setae  of  a 
wide  range  of  genera  are  jointed,  though  the 
number  of  segments  is  often  reduced  to  only 
one  or  two. 


Fig.  2.  Cephalic  Seta  or  a  Nematode,  show- 
ing Segmentation.  Two  DirrEBENT  Attitudeb 
or  THE  Same  Seta. 

One  recalls  that  a  number  of  observers  have 
noted  the  presence  of  longitudinal  series  of 
repetitive  organs  in  the  lateral  fields  of  nema- 
todes, though  attention  has  never  been  called 
to  the  fact  that  these  organs  on  opposite  sides 
of  the  body  may  be  symmetrical  to  each  other. 
Sometimes  thoy  are  exactly  so. 

N.  A.  Cobb 


SOCIETIES  AND  ACADEMIES 

THE  botanical  SOCIETY  OP  WASHINGTON 

The  119th  regular  meeting  of  the  Botanical  So- 
ciety of  Washington  was  held  at  the  New  Ebbitt 
Hotel,  on  March  14,  1917.  Seventy-four  mem- 
bers and  sixty-five  guests  were  present.  After  a 
dinner  President  T.  H.  Kearney  Introduced  the  re- 
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tiring  president,  A.  S.  Hitchcock,  who  addressed 
the  societj  on  "Tazonomic  Botany  and  the  Wash- 
ington Botanist." 

The  speaker  stated  that  the  members  of  the  Bo- 
tanical Society  of  Washington  are  nearly  all  spe- 
cialists in  the  employ  of  the  national  government. 
They  must  depend  upon  extra-official  opportunities 
for  broadening  their  outlook  and  for  keeping  in 
touch  with  the  development  of  botanical  research. 
The  speaker  brought  to  their  attention  the  oppor- 
tunity afforded  by  a  study  of  the  local  flora.  Every 
scientist  should  have  training  in  the  two  methods 
for  establishing  facts,  that  of  experiment  and  that 
of  repeated  observations.  The  first  method  is  used 
by  the  physiologist;  the  second  by  the  taxonomist. 
In  studying  the  local  flora  the  Washington  botanist 
can  train  himself  in  taxonomic  methods  and  at  the 
same  time  accumulate  valuable  botanical  data. 
The  speaker  outlined  the  fundamental  scope  of 
taxonomic  training  and  called  attention  to  the  ways 
in  which  the  student  should  apply  the  general  prin- 
ciples to  his  studies  of  the  local  flora.  The  in- 
vestigator should  free  himself  from  the  shackles  of 
authority.  He  should  see  things  as  they  are  rather 
than  as  others  say  they  are.  He  should  learn  to 
make  accurate  observations  and  to  use  these  to  de- 
termine the  truth  and  not  to  establish  a  theory  or 
a  concept.  In  all  his  investigations  he  should  keep 
his  criterion  of  accomplishment  well  in  advance. 
He  whose  ideal  is  his  own  best  work  ceases  to 
progress.  Finally  the  speaker  advised  young  au- 
thors, when  publishing,  to  prepare  their  manuscript 
with  care  in  regard  to  clearness,  conciseness  and 
technique.  Clear  thinking  leads  to  dear  writing. 
Care  in  technique  may  be  taken  as  an  evidence  of 
care  in  gathering  the  data  which  the  writing  re- 
cords. 

The  address  will  be  published  in  full  in  the  Jow- 
nal  of  the  Washington  Academy. 

H.  L.  Shaktz, 
Corresponding  Secretary 

THE   BIOLOGICAL    SOCIETY    OF   WASHINGTON 

Ths  566th  meeting  of  the  society  was  held  in 
the  assembly  hall  of  the  Cosmos  Club  Saturday, 
February  24,  1917,  called  to  order  by  President 
Hay  at  8  p.m.,  with  50  persons  in  attendance. 

Under  the  heading  book  notices,  brief  notes,  ex- 
hibition of  specimens,  etc.,  M.  W.  Lyon,  Jr.,  called 
attention  to  the  latest  edition  of  the  International 
Bules  of  Zoological  Nomenclature  containing  a 
summary  of  the  opinions  that  have  been  rendered 
by  the  International  Commission,  compiled  by  Mr. 
John  Smallwood,  of  Washington. 


Dr.  B.  W.  Shufeldt  communicated  a  short  paper 
entitled  ''Notes  on  the  Trunk-fishes"  and  exhibited 
a  specimen  of  Ladophrys  iricomis. 

Dr.  L.  O.  Howard  commented  on  the  parent  tree 
of  an  unusually  fine  variety  of  oranges  and  the 
extraordinary  care  taken  of  it  by  the  owner  during 
the  recent  cold  weather  in  Florida. 

Mr.  Wm.  Palmer  also  commented  on  the  effects 
of  the  recent  "freeze"  in  Florida. 

The  regular  program  consisted  of  three  communi- 
cations as  follows: 

T.  S.  Palmer:  "A  Pioneer  Naturalist  in  South- 
em  Florida — ^Extracts  from  the  Diary  of  Titian 
B.  Peale,  1825." 

Dr.  Palmer  gave  a  detailed  account  of  Peale 's 
collecting  trip  in  Florida  in  1825  made  for  the  pur- 
pose  of  securing  birds  for  Prince  Louis  Bonaparte 
and  mentioned  and  exhibited  the  species  of  birds 
discovered  by  Peale  as  new  to  science  or  new  to 
the  United  States.  He  read  extracts  from  Peale 's 
diary  and  called  attention  to  the  other  scientific 
expeditions  of  which  Peale  was  a  member  giving 
many  interesting  facts  of  his  long  life. 

Some  Notes  on  the  Aleyrodidce:  A.  L.  Quaintanci. 

The  Shad  and  its  Belatives  in  the  Mississippi  Eiver: 
Embbson  Stbinohaic  (introduced  by  B.  E. 
Coker) . 

Mr.  Stringham  said  that  herring-like  fishes 
found  in  the  Mississippi  Biver  possess  more  eco- 
nomic significance  than  formerly  recognized.  The 
two  mooneyes  (Hiodon)  have  fiesh  of  excellent  qual- 
ity,  but  they  are  not  sufficiently  abundant  to  be  of 
great  importance;  they  eat  principally  insects,  and 
feed  both  summer  and  winter,  day  and  night;  they 
deposit  their  eggs  as  soon  as  the  water  temperature 
begins  to  rise  in  spring.  The  gizzard  shad  (Doro- 
soma)  which  serves  as  food  for  other  fishes  is  less 
abundant  in  the  Mississippi  proper  than  in  slues 
and  lakes.  The  river  herring  (Pomolohus  ehryso- 
chloris),  known  as  the  host  of  a  mussel  of  great 
value,  feeds  on  insects  when  they  are  abundant, 
and  on  fishes  at  other  times;  it  breeds  early  in 
summer;  fears  are  entertained  that  the  fish  and 
mussel  may  be  excluded  from  the  upper  river  by  a 
dam  at  Keokuk,  Iowa.  The  Ohio  shad  (Alosa 
ohiensis)  seems  clearly  distinct  from  the  Atlantic 
shad,  but  is  suficiently  similar  to  be  equally  good 
food,  though  smaller;  on  the  Mississippi  this  valu- 
able resource  is  not  utilized;  the  habits  of  the  fish 
are  similar  to  those  of  the  Atlantic  species,  but  it 
has  not  yet  been  proved  to  be  anadromous. 

M.  W.  Lyon,  Jr., 
Beoording  Secretary 
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THE  RELATION  OF  WAR  TO  CHEMIS- 
TRY IN  AMERICA^ 

War  is  an  evil  beyond  the  power  of  lan- 
guage to  express.  To  kill  one's  neighbor  or 
one's  enemy  is  so  repellent  a  thought  that 
one  cries  out  in  horror  at  the  idea  and  in- 
stinctively wants  to  refuse  to  have  any  part 
in  action  or  government  which  involves 
such  baseness  irrespective  of  the  provoca- 
tion. It  is  only  with  the  greatest  difficulty 
that  we  persuade  ourselves  to  act  together 
in  any  such  capacity  except  in  spontaneous 
defense.  Were  it  not  for  the  religious 
emphasis  upon  our  duty  to  support  the 
civil  magistrate  in  the  execution  of  right- 
eous law,  and  therefore  to  resist  aggression 
against  such  law,  we  would  find  little 
ground  to  stand  upon  in  our  present  crisis, 
except  it  be  the  desire  to  bring  annihilation 
upon  the  philosophy  which  gave  rise  to  this 
world  war. 

It  has  become  more  and  more  apparent 
that  we  have  been  dealing  with  a  power  in 
the  case  of  Germany  that  is  as  unscrupu- 
lous as  her  acts  are  unmanly  and  cruel,  and 
that  the  complaints  of  her  opponents 
against  her  since  1870  have  probably  not 
been  overdrawn.  The  pall  of  horror  and 
indignation  which  feU  upon  us  during  the 
invasion  of  Belgium  and  France  was  re- 
lieved when  the  Mame  gave  hope  that  there 
was  still  power  enough  in  the  world  to  frus- 
trate the  dream  of  the  bully.  This  pall  has 
been  slowly  growing  upon  us  again,  how- 
ever, in  spite  of  the  persistent  efforts  of  the 
German  propaganda  amongst  us  to  conceal 
and  belie  the  reports  of  the  damnable  con- 
duct of  their  armies  and  government  at 

1  The  annual  address  before  the  Ohio  Aeademy 
of  Science,  GolmnbiiB  meeting,  April  6,  1917. 
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home  and  in  the  hapless  countries  for  a 
time  at  their  mercy.  Because  of  these 
things  we  see  men  everywhere  bowed  down 
and  depressed  as  it  becomes  clearly  demon- 
strated that  science,  mental  endowments 
and  education  are  no  specifics  against  a 
wicked  heart.  These  things  we  really  knew 
before  but  refused  to  believe.  They  are 
demonstrated  to  us  now  by  appalling  ex- 
amples so  that  the  whole  thinking  com- 
munity has  become  so  mentally  and  spirit- 
ually depressed  that  one  has  great  difficulty 
in  going  about  one's  normal  work,  health 
is  damaged  and  continued  research  is  a 
matter  of  great  difficulty.  A  nation  of  un- 
usual opportunities,  great  mental  endow- 
ment and  development  in  science  seems  to 
have  become  the  willing  or  at  least  easily 
manipulated  pawn  in  the  hands  of  the  un- 
scrupulous srtatesman.  We  have  not  for- 
gotten that  it  was  a  chemist,  Ostwald,  in 
the  early  days  of  the  war,  when  he  was  act- 
ing as  a  spokesman  for  Germany  to  men  of 
science  throughout  the  world  who  was 
quoted,  when  Germany  was  in  the  flush  of 
her  initial  victories  over  Belgium,  as  saying 
the  world  had  outgrown  the  idea  of  freedom 
for  little  or  weak  peoples. 

War,  therefore,  is  a  universal  mental  de- 
pressant and  as  such,  alone,  must  damage 
progress  in  science.  It  saps  national  energy 
and  material  resources.  It  destroys  the  life 
of  the  younger  generation  of  scientists  and, 
in  large  part,  the  student  material  from 
which  the  scientisfts  of  the  future  are  re- 
cruited. It  interferes  with  systematic  re- 
search in  many  lines  by  mentally  depressing 
the  workers,  placing  insuperable  difficulties 
in  their  path  and  at  times  by  destroying 
priceless  work,  records  and  literature.  Cer- 
tainly war  is  not  desirable  to  science,  even 
if  we  could  restrain  our  detestation  of  it 
and  all  its  works. 

Bitterly  as  we  may  condemn  war,  we 
should  be  wrong,  however,  to  claim  that  sci- 
ence stagnated  or  declined  in  war  time. 


Since  war  requires  brains,  science  is  of 
course  utilized,  and  since  the  demand  is  in- 
exorable, science  must  produce,  and  when 
science  and  engineering  are  producing,  they 
grow.  We  have  come  to  learn  that  modern 
war  is  a  scientific  business  undertaking. 
It  involves  the  use  of  all  vital  human  en- 
deavors, and  therefore  to  varying  extent,  of 
all  applied  science.  On  the  one  hand,  it  in- 
volves the  utilization  of  medical  science  to 
maintain  physical  efficiency  and  speedily 
repair  damage  to  the  fighting  machine.  On 
the  other  hand,  it  involves  the  utilization  of 
agricultural,  physical  and  chemical  science 
in  feeding  and  clothing  the  whole  military 
and  naval  establishment,  and  manufactur- 
ing the  equipment,  armament  and  '^  con- 
centrated energy"  or  explosives  consumed 
by  the  fighting  force.  It  is  stated  that  it 
requiries  three  men  in  the  shops  to  maintain 
one  man  in  the  army  and  seven  men  for 
one  in  the  navy.  It  is  evident  therefore 
that  it  is  the  applied  portions  of  science 
that  are  most  used  and  hence  that  grow 
most  under  war's  influence.  It  is  common 
experience,  however,  that  the  stretching 
into  new  domains  and  the  striving  for  new 
goals  by  applied  science,  enriches  the  feed- 
ing ground  of  unapplied  science  and  tm- 
covers  fertile  fields  for  the  patient  and 
quiet  research  which  follows  and  which 
often  becomes  the  very  backbone  of  science 
itself.  These  results  are  scarcely  viable 
and  will  not  mature  in  any  event,  for  years 
after  the  war,  so  that  we  can  see  at  present 
little  good  effect  upon  unapplied  science 
and  we  feel  quite  certain  that  the  reverse 
influences  have  the  upper  hand. 

Although  it  would  not  be  w^  at  present 
even  if  we  had  the  time  to  go  into  detail  in 
discussing  this  subject  nor  would  it  profit 
you  particularly,  yet  it  may  be  useful  to 
emphasize  certain  points  of  view  which 
come  sharply  to  our  attention  when  we  at- 
tempt to  survey  the  field. 
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war's  damage  to  unapplied  chemistry 

We  could  scarcely  expect  to  estimate  the 
retarding  effect  of  the  war  on  chemistry, 
because  we  can  not  pry  into  it  deeply  and 
broadly  enough  to  prove  our  impressions, 
for  research  is  partly  in  the  minds  of  scien- 
tific workers.  However,  certain  signs  of  in- 
fluences actually  exist  which  tend  to 
weaken  and  retard  progress.  The  Ameri- 
can Chemical  Society  of  some  9,000  mem- 
bers, the  largest  chemical  society  in  the 
world,  publishes  twice  a  month  the  journal 
Chemical  Abstracts.  Its  editorial  offices 
are  in  the  chemistry  building,  a  few  steps 
from  the  one  in  which  we  are  now  as- 
sembled. Chemical  Abstracts  has  for  some 
years  covered  the  field  of  chemistry  by  ab- 
stracts more  thoroughly  than  any  foreign 
journal  of  the  kind.  It  reviews  some  600 
journals  from  all  parts  of  the  world  and 
there  is  spent  upon  it  by  the  American 
Chemical  Society  an  annual  budget  of  over 
$40,000.  It  is  easily  seen  that  this  must  be 
the  most  powerful  and  most  important 
agency  for  research  in  chemistry,  and  per- 
haps also  in  any  science,  that  exists  in  the 
world.  Some  quantitative  idea  of  the  evil 
effect  of  the  war  upon  chemistry  in  general 
may  be  gotten  from  its  effects  upon  this 
colossal  agency  for  assisting  applied  as  well 
as  unapplied  research  in  chemistry. 

Inquiry  to  the  editor  of  Chemical  Ab- 
stracts developed  that  the  effect  of  the  war 
on  current  chemical  literature  as  reflected 
in  Chemical  Abstracts  may  be  shown  ap- 
proximately by  the  following  statement : 

Total  No.  of  abstracts  published  (pat- 
ents included)   in  1913    25,971 

Total  No.  of  abstracts  published  (pat- 
ents included)    in  1914    24,38S 

Total  No.  of  abstracts  published  (pat- 
ents included)   in  1915    18,449 

Total  No.  of  abstracts  published  (pat- 
ents included)   in  1916   15,784 

These  figures  are  fairly  representative  of 
actual  publication  of  original  papers  of 


more  or  less  direct  interest  to  chemists,  as 
Chemical  Abstracts  has  continued  closely 
to  approach  completeness  in  spite  of  war 
conditions.  The  quality  of  the  papers  be- 
ing published  is  somewhat  below  the  nor- 
mal standard.  Not  a  great  many  foreign 
chemical  journals  have  entirely  ceased 
publication  since  the  war  started,  but  all 
show  a  more  or  less  marked  decrease  in  the 
number  of  pages  turned  out.  Most  of  the 
French  and  German  journals  are  published 
much  less  frequently  than  in  normal  times, 
two  or  more  numbers  being  grouped  under 
one  cover.  Apparently  no  important  Eng- 
lish, Italian  or  Russian  chemical  journal 
has  ceased  publication  since  the  war 
started.  The  following  list  includes  the 
journals  concerning  which  we  have  uncer- 
tain information  but  which  indicates  that 
they  have  probably  ceased  publication  due 
to  the  war : 

English: 

Chemical  World. 
One  joumaL 
German: 

BOhmische  Bierb. 

Deut.  med.  Wochschr. 

Leipadger  Fllrber-Ztg. 

SUikat-Z. 

Technikum. 

Zentr.  Exp.  Med. 

Z.  exp.  Med. 

Z.  Hyg. 

Eight  journals. 
French: 

Ann.  Mines. 

Arch.  biol. 

Arch,  intern.  pharmacodTu. 

Arch,  intern,  physiol. 

Arch.  med.  ezp. 

Betterave. 

Brass,  malt. 

Bull.  sci.  Pharmacol. 

BulL  soc.  franc,  min. 

BulL  soc.  geol.  France. 

BulL  soc  ind.  Amiens. 

Bull.  soc.  ind.  min. 

Bull,  soc  ind.  Mulhouse. 

LeCuir. 

L  'Engrais. 
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J.  d'agr.  trop. 

J.  des.  f  abr.  sucre. 

J.  phjsiqae. 

J.  8ci.  math.  phys.  nat. 

Badium. 

Mon.  ceram.  verr. 

Mon.  teint. 

Nord  BrasB. 

Papier. 

Petit  brasfleur. 

Bey.  ehim.  appL 

Bev.  chim.  ind. 

Bev.  electrochim. 

Bev.  vitieulture. 

Bev.  gen.  mat.  color. 

Sucrerie  Ind.  colon. 

Thirty-one  jonmals. 
Austrian: 

Oesterr.  Z.  Berg.  Htlttenw. 

One  journal. 
Belgian: 

Bull.  acad.  roy.  med.  belg. 
Bull.  8ci.  acad.  roy.  belg. 
BulL  80C  ehim.  belg. 
J.  pharm.  boc.  d'anyers. 
Bey.  intern,  pharm. 
Sucrerie  Belg. 
Chimiste. 

Seyen  journals. 

The  cost  of  publication  of  Chemical  Ab- 
stracts has  been  increased  by  about  10  per 
cent,  as  a  result  of  the  war.  This  is  chiefly 
due  to  the  increased  cost  of  paper.  The 
same  percentage  increase  will  enter  into 
the  cost  of  the  Decennial  Index  to  Chem- 
ical  Abstracts,  which  is  about  to  be  issued 
by  the  American  Chemical  Society  at  a 
cost  of  over  $30,000. 

Need  we  go  further  for  evidence  of  the 
ill  effects  of  war  upon  science  t  Certainly 
it  takes  little  insight  to  see  that  this  stop- 
page or  at  least  side-tracking  of  the  wheels 
of  chemical  research  will  be  felt  in  this  sci- 
ence for  years  to  come. 

war's  relation  to  applied  chemistrt 

In  considering  the  applied  side  of  chem- 
istry let  us  remember  that  war  is  essentially 
engineering.  Its  object  is  to  overcome  nat- 
ural and  artificial  obstacles.    It  must  there- 


fore get  results  which  are  deliberately 
lected  at  the  wiH  of  those  directing  the 
war.  It  insists,  therefore,  that  every  one 
and  everything  must  produce.  Its  main 
agents  are  engineering  and  applied  chem- 
istry, the  engineering,  because  it  struggles 
with  the  problems  of  space  and  time  and 
m»terial  for  tools  and  weapons,  and  ap- 
plied chemistry,  because  it  is  a  necessary 
handmaiden  to  efScient  engineering^  and  in 
addition  furnishes  the  source  and  vehicle 
for  convenient  and  effective  handling  of 
energy  in  the  most  concentrated  forma. 
The  chemical  energy  of  the  modem  high  ex- 
plosive is  the  strong  right  arm  of  the 
fighting  force  and  without  it  armies  are 
but  chaff.  With  British  control  of  the  seas, 
German  armies  with  all  their  numberSp 
thorough  equipment  and  splendid  militaiy 
power,  would  have  been  impotent  in  a  few 
weeks  or  months  without  the  chemical  abil- 
ity to  get  nitric  acid  from  atmospheric  ni- 
trogen instead  of  Chilean  nitrate,  for  v^th- 
out  nitric  acid  high  explosives  and  even 
smokeless  powder  are  impossible. 

The  time  at  our  disposal  is  too  brief  to 
touch  on  all  the  divisions  of  applied  chem- 
istry. Much  progress,  for  instance,  has 
been  made  in  the  domain  of  the  special 
branch  called  engineering  chemistry  which 
involves  among  other  things,  the  chemical 
investigation  of  materials  for  alloys,  shrap- 
nel, aeroplanes,  submarines  and  other  war 
supplies.  It  would  be  unwise,  now  that  we 
have  become  involved  in  the  war,  to  deal 
publicly  with  some  of  the  improvements  in 
this  fidd,  for  they  are  vital  as  well  as  inter- 
esting. Some  of  us  have  followed  the  pol- 
icy during  the  last  three  years  of  not  even 
discussing  with  our  colleagues  or  students 
such  innovations  of  military  importance  in 
this  and  the  allied  countries  as  have  come 
to  our  attention,  which  might  by  any  means 
percolate  into  Germany.  The  branch  of 
applied  chemistry  known  as  metallurgy  in 
which  this  country  is  perhaps  the  most 
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highly  developed  in  the  world  also  renders 
distinct  service  in  war  time  because  it  is 
vital  to  engineering  and  in  the  production 
of  arms  and  ammunition.  We,  however, 
will  emphasize  more  particularly  the  twin 
fields  of  industrial  chemistry  and  chemical 
engineering,  because  in  the  nature  of 
things  this  field  is  less  popularly  known 
even  among  chemists.  Industrial  chemis- 
try is  that  branch  of  chemistry  which  uses 
all  the  rest  of  chemistry  and  much  engi- 
neering, for  the  furtherance  of  production 
of  chemical  substances,  or,  the  use  of  chem- 
ical means  or  methods  for  manufacturing 
any  material  of  conmierce.  Chemical  engi- 
neering is  that  branch  of  engineering  and 
industrial  chemistry  which  applies  engi- 
neering principles  and  methods  to  chemical 
manufacturing  or  production.  Because 
their  aim  is  production  these  two  fields  have 
been  largely  dominated  by  war  conditions 
for  the  past  three  years.  On  them  the  war 
has  had  two  mutually  antagonistic  effects, 
the  one  retarding  or  injuring  and  the  other 
developing  and  benefiting. 

wab's  damage  to  chemical  industry 
The  main  factors  vital  to  success  in  any 
chemical  industry  are 

I.  Thorough  knowledge  of  an  assured 
market. 

II.  Possession  of  at  least  one  well  stud- 
ied and  workable  chemical  process  and 
chemical  ability  to  handle  it  economically 
under  varying  raw  material  and  finished 
product  markets. 

III.  Possession  of  engineering  ability  to 
carry  out  and  maintain  in  operation  the 
chemistry  involved  in  the  process. 

IV.  Sufficient  margin  of  profit  to  at- 
tract capital  and  business  confidence  in 
chemical  and  engineering  ability  in  meet- 
ing the  problems  of  the  field. 

Any  thing  or  any  one  who  weakens  or 
strikes  at  any  of  these  four  factors  is  an 


enemy  of  chemical  industry  and  does  dam- 
age to  it. 

When  war  was  declared  in  Europe  stag- 
nation set  in  at  once  in  the  chemical  indus- 
tries and  indications  of  disaster  were  the 
rule  in  many  of  them.  Petroleum  refining, 
turpentine,  rosin  and  wood  products  among 
others,  were  hard  hit  because  we  are  strong 
exporters  and  such  industries  as  mixed  fer- 
tilizer manufacture  also,  because  we  im- 
port heavily  of  potash.  This  stagnation 
could  not  last  long  since  the  chemical  in- 
dustries underlie  the  whole  fabric  of  mod- 
em industrial  development  and  civiliza^ 
tion,  and  production  is  necessary  to  life. 
Eventually,  therefore,  the  chemical  indus- 
tries were  forced  to  resume  operations  but 
great  uncertainty  as  to  markets  rendered 
operations  difficult  and  held  back  many 
changes  in  processes  and  equipment  rend- 
ered necessary  by  changes  in  source  or  kind 
of  raw  materials.  The  nature  of  these  in- 
dustries is  often  such  that  the  failure  of 
supply  of  one  chemical  raw  material  even 
if  used  in  but  limited  amounts  may  prove 
fatal  by  rendering  the  product  unsatisfac- 
tory to  the  market  if  indeed  it  is  not  en- 
tirely valueless.  A  good  illustration  of  the 
vital  importance  of  accurate  knowledge  of 
the  market  in  these  chemical  industries  is 
furnished  by  the  dye  situation,  where  we 
had  recently  the  anomalous  condition  of 
bitter  complaint  of  shortage  by  consumers 
simultaneously,  with  utter  inability  of  some 
producers  to  market  their  product,  and  still 
other  producers  with  large  contracts  for 
product  and  inability  to  produce  due  to 
poor  deliveries  or  failure  of  equipment. 
These  difficulties  do  much  harm  since  they 
tend  to  discourage  capital  and  it  must  not 
be  forgotten  that  industri<al  chemical  de- 
velopment is  impossible  without  capital. 
German  chemical  manufacturers  under- 
stood this  clearly  when  they  organized 
American  branches  of  their  color  works, 
eliminating  American  employees  to  conceal 
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the  market  and  its  peculiarities,  and  plac- 
ing all  their  business  in  the  hands  of 
''American  citizens"  of  German  name. 
Then  when  the  U.  S.  Bureau  of  Foreign 
and  Domestic  Commerce  attempted  last 
September  to  publish  the  amounts  of  each 
dye  consumed  in  this  country  they  vigor- 
ously protested  that  their  rights  as  Ameri- 
can citizens  were  being  infringed  by  en- 
couraging competition.  The  uncovering 
of  this  octopus  to  public  gaze  should  be  set 
down  to  the  war's  credit.  It  has  long  been 
a  familiar  animal  to  many  industrial  chem- 
ists. 

Another  evil  effect  of  war,  a  common  one 
now  greatly  intensified,  is  the  discourage- 
meat  of  capital  by  failure  of  hasty  and  ill- 
advised  manufacturing  projects.  Success- 
ful speculators  and  others  have  been  influ- 
enced by  the  potential  earning  capacity  of 
industrial  chemistry  and  have  jumped  into 
projects  with  little  study  and  no  experi- 
ence. Often  such  capital  has  not  known 
enough  to  employ  chemical  engineers,  but 
has  put  growing  works  into  the  hands  of 
electrical  and  mechanical  engineers  whose 
general  engineering  sense  has  not  always 
saved  them  from  physical  disasters  that 
chemical  experience  would  have  avoided. 
Such  engineers  and  capital  and,  sad  to  say, 
many  chemists,  who  eitiier  lacking  entirely 
in  manufacturing  experience  or  having  had 
manufacturing  experience,  though  they  ac- 
quired no  sense  of  responsibility  to  protect 
capital  against  hazard  from  decisions  with- 
out basis  in  experience,  have  been  the  easy 
victims  of  the  machinery  and  equipment 
company  who  needs  but  to  see  a  plant,  or  a 
picture  in  a  book,  and  they  will  design  you 
one  while  you  wait.  There  not  being  the 
proper  engineering  check  such  plants  fail 
at  times  with  regretable  loss  of  life,  as  well 
as  capital  and  confidence  in  things  chem- 
ical, or  if  they  succeed  (because  the  proc- 
ess is  simple  and  well  known)  the  plant  can 


be  counted  upon  to  cost  from  50  to  100  or 
more  per  cent,  higher  than  it  should. 

The  equipment  companies  and  their 
engineers  are  not  necessarily  dishonest 
They  sell  equipment,  and  who  but  they  are 
responsible  if  they  do  not  sell  you  enough 
equipment  when  you  consult  them  for  ad- 
vice in  designing  our  plant!  They,  there- 
fore, sell  you  enough.  Experienced  engi- 
neers will  often  cut  the  estimates  of  such 
equipment  manufacturers  in  half. 

Another  illustration  of  how  this  situation 
works  out  in  practise  might  be  given  in  the 
case  of  benzol  refining.  This  is  an  impor- 
tant matter  in  modem  high  explosive  man- 
ufacture. Some  little  time  ago  the  best 
text  ever  written  in  English  on  industrial 
chemistry  contained  a  chapter  by  a  chem- 
ical engineer  who  had  ample  opportujoity 
of  observing  the  best  American  practise 
(which  happens  to  be  second  to  none  in  the 
world).  His  chapter  on  this  subject,  there- 
fore, is  a  classic,  but  in  illustrating  the 
text  he  did  not  reproduce  details  of  stills, 
for  instance,  with  engineering  exactness, 
but  allowed  the  artist  who  made  the  draw- 
ings considerable  leeway  to  his  imagination. 
In  fact,  he  left  out  entirely  a  vital  feature 
in  the  construction  of  such  stills.  Were  it 
not  for  the  loss  of  efficiency  and  the  expense 
involved,  you  would  be  greatly  amused  if 
you  could  go  with  me  to  a  number  of  the 
refineries  built  in  this  country  in  the  last 
two  years  under  war  pressure  by  machinery 
companies,  for  good  engineers  who  were 
not  themselves  experienced  in  this  industry 
but  who  needed  the  industry  as  one  of  the 
links  in  their  larger  operations.  In  eveiy 
case  the  stills  were  built  exactly  patterned 
after  the  pictures  in  this  text  and  in  no  case 
were  they  efficient  or  as  nearly  efficient  as 
was  possible,  if  a  little  thought  regarding 
the  use  to  which  they  would  be  put  had 
been  given  them.  They  were  built  to  sell, 
not  to  operate. 

The   same    capital    newly    invested   in 
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chemistry  is  also  the  easy  victim  of  another 
evil  which  is  necessarily  costly  to  industrial 
chemistry  and  is  a  heavy  blow  to  the  whole 
science.  This  evil  is  the  ignorant  or  un- 
scrupulous chemist.  The  great  difference 
between  industrial  chemical  research  and 
other  chemical  research  is  that  the  former 
must  produce  results  on  the  question  in 
hand  while  the  latter  may  ramble  if  neces- 
sary into  less  difiScuIt  fields.  When  inex- 
perienced capital  is  seeking  chemical  assist- 
ance, the  first  individual  it  meets  who 
claims  to  be  a  chemist  is  assumed  to  be 
competent  to  handle  any  problem  without 
inquiry  into  his  past  experience.  This 
same  capital  would  scarcely  employ  a 
bridge  engineer  to  design  a  dynamo,  yet 
plant  after  plant  for  chemical  manufac- 
ture has  been  constructed  in  the  last  two 
years  in  this  country  with  no  more  intelli- 
gence than  this.  As  a  result  literally  mil- 
lions have  been  squandered  and  lost  in 
these  unsuccessful  plants.  But  unfortu- 
nately, enough  such  plants  are  successful, 
that  their  authors  escape  the  penalty  of 
their  dishonesty,  and  therefore,  the  evil 
persists  and  continues.  Plants  have  been 
constructed  for  the  manufacture  of  high 
explosives  by  engineers  who  knew  nothing 
of  the  business,  resulting  in  great  loss  of 
property  and  even  life  from  their  final  de- 
struction, or  in  abandonment  where  they 
proved  unprofitable.  I  have  heard  of 
plants  erected  for  the  concentration  of 
sulphuric  acid  in  which  a  battery  of  stills 
for  this  purpose  costing  in  the  neighbor- 
hood of  a  quarter  of  a  million  dollars  was 
placed  in  operation  without  even  .a  single 
experiment  preliminary  to  erection,  on  the 
type  of  material  to  be  used,  and  not  even  a 
trial  run  on  one  of  the  stills  before  all  were 
placed  in  operation.  The  first  day  they 
operated  was  the  last  day,  for  they  all  went 
intx)  solution  in  th6  acid. 

Men  who  were  or  claimed  to  be  chemists 
have  read  how  simply  some  reactions  de- 


scribed in  the  general  chemistries  work, 
and  designed  a  plant  upon  their  nerve  or — 
as  they  thought— common  sense,  and  found 
to  their  consternation  that  under  the  con- 
ditions they  made  for  themselves  the  reac- 
tion did  not  proceed  at  all,  or  they  were  so 
inexperienced  in  large-scale  operations  that 
they  could  not  recognize  what  they  had 
when  the  work  was  under  way.  Others 
have  so  far  lost  their  heads  by  publicity  or 
financial  possibilities,  even  though  good 
chemists,  that  they  have  assumed  that  what 
could  be  done  with  raw  material  from  one 
source  could  be  equally  well  done  with  it 
when  from  another  source,  provided  they 
merely  proved  its  actual  presence  in  the 
new  product.  Ignoring  the  whole  history 
of  chemical  as  well  as  industrial  chemical 
development  that  the  chemical  environ- 
ment profoundly  affects  chemical  reaction, 
no  adequate  confirmatory  studies  were 
made  before  capital  to  the  extent  of  hun- 
dreds of  thousands  of  dollars  has  been  in- 
duced to  invest  in  such  guesses,  with  disas- 
trous results  to  capital  and  grave  loss  of 
confidence  in  chemical  research.  These 
things  are  in  large  part  due  to  or  at  least 
the  losses  could  only  be  so  heavy  under  war 
pressure.  Processes  which  gave  every 
promise  of  success  have  been  hurried  into 
failure  or  near  failure  by  undue  publicity 
giving  premature  capitalistic  confidence  in 
them  and  it  is  with  profound  regret  that 
we  see  the  passing  for  the  time  at  least  of 
such  things  as  toluol  from  petroleum,  which 
more  attention  to  study  may  still  mctke 
useful  in  war  emergency  at  least. 

These  are  outlines  of  some  of  the  evil  in- 
fiuences  due  to  or  accentuated  by  war. 
They  are  in  part  of  such  a  technical  or  pro- 
fessional nature  that  they  should  not  have 
been  imposed  upon  your  attention  unless  it 
were  to  protect  you  against  misunderstand- 
ing the  just  criticism  of  the  results  of  these 
evils  and  to  emphasize  that  we  do  not  con- 
sider war  an  unmitigated  blessing  if  we 
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should  appear  enthusiastic  about  the  prog- 
ress that  has  been  made  in  war  time.  Then 
too  we  should  always  ponder  more  over  our 
lapses.  The  successes  can  take  care  of 
themselves. 

PBOGRESS  IN  APPLIED  CHEMISTBY  IN  WAR 

TIME 

There  is  indeed  another  side  than  the 
evil  we  have  been  discussing.  There  has 
been  much  real  progress.  The  evils  men- 
tioned are  largely  growing  pains.  Engi- 
neering and  its  services  to  mankind  have 
been  long  appreciated  to  some  extent  at 
least.  Chemistry  is  less  easily  understood. 
The  everywhere  present  applications  of 
chemistry  pass  unnoticed  for  the  most  part 
in  everyday  life.  Probably  the  greatest 
contribution  to  science,  therefore,  of  the 
present  war,  is  the  awakening  of  the  aver- 
age mind  to  the  x>ower  and  value  to  man- 
kind of  that  group  of  phenomena  which 
we  study  as  chemistry.  This  is  probably 
because  we  most  easily  grasp  and  appreci- 
ate applications  rather  than  generaliza- 
tions, and  the  use  of  chemistry  in  war  has 
been  a  revelation  to  the  general  public. 

In  other  ways  also  this  war  has  effected 
a  development  in  chemistry  and  its  appli- 
cations which  has  outstripped  any  influence 
since  the  modem  foundations  of  the  science 
were  laid  over  a  century  ago.  It  will  be 
many  years  before  the  influence  will  ma- 
ture and  become  apparent  or  measurable. 
Nevertheless,  we  do  not  crave  progress  or 
development  at  such  a  price  as  war. 

We  must  recognize,  however,  that  severe 
disturtances  are  very  effective  in  dislocat- 
ing fetishes,  for  instance.  So,  one  of  the 
phases  of  this  struggle  which  is  noteworthy 
is  the  public  awakening  to  consciousness  of 
the  power  of  chemistry  and  the  universal 
distribution  of  the  ability  to  use  it 
promptly  and  effectively,  as  against  the 
old  idea,  that  this  power  and  this  ability  is 
possessed  by  a  chosen  few.    An  illustration 


or  two  will  perhaps  show  that  this  latter 
idea  is  still  too  prevalent. 

I  have  met  manufacturers  since  the  war 
whose  operations  were  brought  to  a  full 
stop  by  lack  of  some  raw  material  or  other 
who  complacently  accepted  their  fate  on 
the  ground  that  they  could  not  get  a  Ger- 
man chemist.  They  had  no  bias  in  favor  of 
Germany  at  all.  They  just  thought  it  was 
a  matter  of  common  information  that  chem- 
ists were  domestic  animals  imported  from 
the  Black  Forest.  Would  you  believe  that 
some  of  these  manufacturers  were  engineers 
graduated  from  some  of  our  large  colleges 
of  engineering  and  not  men  without  educa- 
tion f 

In  such  a  time  as  this  we  see  that  our 
keeping  quiet  about  the  progress  and  de- 
velopment of  American  chemistry  in  years 
gone  by,  was  criminal,  for  much  harm  re- 
sults from  lack  of  information  as  well  as 
from  misinformation.  There  are  always 
patriotic  Germans  and  others  who  praise 
their  country's  achievements  to  us  and  as 
I  pointed  out  last  year  in  Science,  we  are 
glad  to  see  this  and  our  university  teachers 
of  chemistry  have  been  lavish  in  their 
praise,  particularly  of  German  chemistry. 
They,  however,  are  not  rendering  very  good 
service  to  the  community  when,  as  they 
should,  they  give  such  praise,  if  they  fail  to 
make  a  real  effort  to  fljid  out  also,  what  is 
going  on  in  their  own  country.  We  uni- 
versity professors  feel  abused  if  it  is  in- 
ferred that  we  are  not  well  informed,  yet 
we  innocently  assume  as  the  only  modem 
development  in  chemistry  the  latest  tale  of 
achievement  from  a  German  dye  advertise- 
ment and  these  lads  know  how  to  use  the 
educated  public  and  university  chemistry 
professors  as  well,  in  furthering  their  ad- 
vertising propaganda.  Much  good  work 
has  been  done  by  the  Journal  of  Industrial 
and  Engineering  Chemistry  in  publishing 
a  series  of  articles  by  authorities  on  what 
the  American  chemist  has  done  for  the  in- 
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dividual  industries.  Time  only  will  eradi- 
cate the  evil.  Only  a  short  time  ago  I  was 
at  a  banquet  of  a  society  of  engineers  in  an 
eastern  city.  The  professor  of  chemistry 
from  a  near-by  university  was  an  invited 
speaker.  He  was  a  revered  and  respected 
man  among  American  chemists  and  a  man 
of  affairs,  too,  but  he  lived  in  the  dark  ages 
of  chemical  achievement.  He  spent  half  of 
his  time  telling  how  wonderful  chemistry 
was  and  how  great  the  achievements  of  for- 
eign chemistry  in  particidar  and  not  one 
word  of  American  chemistry.  Yet  in  his 
own  city  in  the  last  three  years  has  sprung 
up  a  chemical  industry  that  is  marvelous, 
and  which  he  did  not  know  existed.  In 
his  own  line,  organic  chemistry,  was  a  plant 
for  making  certain  organic  materials  used 
in  war,  by  a  series  of  steps  that  has  no 
counterpart  in  chemical  literature  for  the 
magnitude  and  conception  of  its  chemical 
engineering  operations.  It  is  not  only  the 
largest  scale  upon  which  all  of  its  many 
operations  have  ever  been  conducted,  but 
its  chemistry  is  a  series  of  highly  interest- 
ing adaptations  and  developments.  When 
peace  comes  again,  if  that  plant  still  pros- 
pers it  will  be  a  useful  aid  in  the  solution 
of  one  of  our  most  important  engineering 
problems  of  this  generation.  Americans 
are  not  wizards  that  they  do  in  two  years 
what  it  took  German  chemists  decades  to 
work  into.  Such  things  are  only  done 
where  the  ability  exists  and  the  power  bom 
of  experience  in  solving  similar  chemical 
problems  is  possessed.  It  is  not  right  to 
our  students,  you  who  teach,  to  praise  the 
competitors  of  our  compatriots  and  never 
stir  ourselves  to  be  informed  on  what  our 
own  countrymen  are  doing,  even  if  the  for- 
eign achievements  are  served  up  to  us, 
ready  to  teach,  as  paid  advertisement  of 
German  dye-makers.  The  Oerman  general 
staff  has  learned,  if  others  have  not,  that 
Gferman  chemical  achievement  which  is 
great,  indeed,  is  no  sign  that  equal  ability 


does  not  exist  elsewhere.  The  allies  and 
America  improvised  a  munitions  industry 
in  two  years  to  match  their  machine  of 
forty  years'  preparation.  Such  an  achieve- 
ment is  only  the  natural  result  of  our  pres- 
ent industrial  chemical  development  in 
America  and  the  allied  countri^.  There 
is  nothing  in  the  rate  of  American  indus- 
trial chemical  development  of  which  any 
American  need  be  ashamed. 

The  progress  in  industrial  chemistry  and 
chemical  engineering  in  the  last  three  years 
itself,  in  this  country  has  been  wonderful. 
Let  me  protest,  however,  that  this  is  no 
ground  for  the  philosophy  which  I  under- 
stand obtains  in  some  quarters,  that  war  is 
a  desirable,  natural,  logical  or  sort  of  evo- 
lutionary benefit.  All  this  progress  is  in 
spite  of  war.  War  could  force  us  to  do 
nothing  we  did  not  possess  capacity  for  be- 
fore. Because  war  changes  the  normal  re- 
lations between  supply  and  demand,  cost 
and  selling  price,  gives  us  opportunities  to 
do  only  what  we  could  do  anyway,  if  the 
same  demand  arose  from  any  other  cause. 

Industrial  chemical  tendencies  during 
the  war  have  been  governed  by  unusual 
demands  for  chemicals  from  abroad  in  ad- 
dition to  war  drains,  healthy  home  require- 
ments, new  demands  from  industries 
formerly  supplied  from  abroad  or  forced 
to  use  new  raw  material  by  scarcity  or  high 
prices,  together  with  speculation,  raising 
prices  to  unusual  levels.  This  resulted  in 
expansion  of  existing  plants,  rapid  installa- 
tion of  new  ones,  hasty  perfecting  of  new 
processes  already  slowly  maturing  and  the 
seizing  of  opportunities  to  profit  by  high 
prices  through  erection  of  small  plants  for 
the  production  of  special  chemical  mate- 
rials and  through  the  development  of  proc- 
esses hitherto  existing  as  possibilities,  only, 
in  the  minds  of  chemists.  This  has  greatly 
extended  also  the  supplying  of  chemical 
construction  materials  and  machinery  and 
has  increased  the   opportunities  for  the 
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rapid  development  of  inventions  in  this 
line.  The  progress  made  here  alone  has 
been  as  great  as  has  been  accomplished  in 
many  individual  decades  in  the  past.  The 
importance  of  this  is  apparent  when  we 
consider  that  if  the  chemical  engineer  had 
at  his  disposal  as  efficient  apparatus  and 
materials  of  construction  in  his  plant,  as 
exist  in  the  chemical  laboratories  of  the 
present  day,  or  as  the  mechanical  and  elec- 
trical engineers  have  in  their  work,  prog- 
ress in  the  arts  would  be  at  least  a  hundred 
years  ahead  of  its  present  development. 

The  tendency  to  mcmufacture  at  the 
market  is  another  good  development  which 
has  been  greatly  accentuated  by  the  war. 
For  some  time  there  has  been  a  growing 
tendency  for  manufacturers  who  are  large 
consumers  of  chemicals  to  produce  these 
chemicals  themselves.  Assisted  by  gradual 
price  elevation,  this  tendency  has  been 
greatly  encouraged  by  the  invention  in  the 
last  two  decades  of  processes  and  machines 
of  merit  which  could  find  no  sale  as  such, 
in  well-established  chemical  manufacturing 
plants,  because  they  frequently  offered  in- 
sufficient advantages  to  warrant  discard- 
ing those  already  operating,  or  were  merely 
alternative  in  their  character.  A  good  ex- 
ample of  how  this  tendency  to  manufacture 
at  the  market  works  out  normally  where 
the  impelling  force  is  merely  gradually  ad- 
vancing prices,  competition  preventing  ex- 
cessive elevation,  is  to  be  seen  among  others 
in  the  case  of  bleach  for  paper  manufactur- 
ing. Consumers  of  alkali  and  bleach,  such 
as  progressive  paper  manufacturers,  opera- 
ting on  a  large  scale,  and  others  have  ex- 
perimented for  years  with  inventions  for 
the  electrolytic  production  of  these  mate- 
rials from  common  salt.  Our  present  high 
development  in  this  branch  of  chemical  in- 
dustry is  in  no  small  degree  due  to  these 
individual  efforts,  many  of  which  during 
the  past  twenty  years  have  been  eminently 
successful.    High  prices  and  poor  deliver- 


ies in  the  last  two  years  have  forced  mat- 
ters to  a  head  in  this  direction.  Where 
formerly  we  had  a  few  large  chemical 
plants  manufacturing  caustic  soda  and 
chlorine  for  bleach  by  electro-chemical 
means,  we  now  have  distributed  throughout 
the  country  a  great  number  of  concerns 
who  have  added  to  their  equipment  a  plant 
for  the  production  of  these  products.  The 
operation  of  these  units  under  widely  di- 
verse conditions  wiU  greatly  enrich  our 
chemical  engineering  experience.  A  num- 
ber of  cell  types  are  obtainable  which  op- 
erate economically.  Some  of  these  are  well 
advertised  in  the  current  literature,  but 
some,  though  equally  succeasf ul,  such  as  the 
Allen-Moore,  Oibbs  and  Nelson  cells  are  not 
80  well  known.  The  cell  portion  of  such  a 
plant  is  only  a  fraction,  however,  of  the 
equipment  required  and  it  is  important 
that  the  rest  of  the  plant  should  be 
properly  designed.  The  simpler  and  more 
duraible,  therefore,  the  design  of  aj^fpa- 
ratus,  the  more  satisfactory  the  entire 
equipment  will  be.  There  has  been  placed 
in  operation  in  some  eight  plants  recently 
a  total  of  nearly  2,000  cells  of  one  type 
alone,  with  a  daily  capacity  of  200,000 
pounds  of  chlorine  gas.  Some  plants  con- 
structed this  year  cost  as  much  as  a  half 
million  dollars.  These  will  be  valuable  for 
defense,  for  we  use  much  chlorine  in  ma- 
king guncotton  or  nitro-cellulose,  for  mines 
and  smokeless  powder. 

This  use  of  alternative  inventions  is  valu- 
able in  encouraging  new  invention  and 
much  industrial  chemical  investigation,  and 
alleviates  to  some  extent  the  ill  effects  of 
unwarranted  increase  in  selling  prices. 

Progress  in  Chemical  Engineering  may 
be  illustrated  perhaps  best  by  the  progress 
in  acid-making  equipment.  High  pressfure 
manufacturing  of  chemicals  and  difficulty 
of  obtaining  supplies  has  brought  rapid 
improvements  and  development  of  chemical 
engineering  materials  by  compelling  lai^ 
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scale  experimentation  on  new  products  and 
substitutes.  To  resist  corrosion  by  acid 
and  other  chemicals,  pottery  or  so-called 
chemical  stoneware,  glass  and  natural 
stone  apparatus  have  been  used  heretofore. 
This  necessitated  small-sized  apparatus, 
and  meant  in  the  case  of  stoneware  a  manu- 
facturing time  of  about  two  months  for  the 
clay  working,  drying  and  cooling  after 
firing.  Attempts  have  been  made  for 
many  years  to  replace  this  material  by 
metal.  Platinum,  silver  and  gold  are  used 
in  special  cases,  but  while  these  metals  can 
be  made  into  any  size  apparatus,  cost  is 
prohibitive  for  most  uses.  Two  classes  of 
alloys  have  now  been  developed:  rare 
metal  alloys  such  as  tungsten,  chromium, 
or  nickel  irons,  and  more  recently  the 
cheaper  and  more  resistant  silicon-iron  al- 
loys. Extensive  trials  in  the  last  two  years 
have  shown  the  usefulness  of  these  alloys 
though  they  do  not  possess  quite  the  re- 
sistance of  stoneware  to  corrosion.  They 
are  known  under  varying  trade  names,  such 
as  durion,  made  here  in  Ohio,  tantiron 
and  ironac.  They  are  very  resistant  to  all 
strengths  of  sulphuric  and  nitric  acids  and 
are  used  with  great  satisfaction  in  their 
manufacture  and  permit  plants  to  run  for 
months  without  shut-down.  The  success  of 
the  modem  tower  system  displacing  plati- 
num for  concentrating  sidphuric  acid  had 
been  largely  due  to  the  use  of  pipes  and 
fittings  of  this  alloy.  Early  in  1915  the 
demand  for  nitric  acid  for  war  purposes 
increased  to  enormous  proportions,  result- 
ing in  extensions  to  old  nitric  acid  plants 
and  the  erection  of  new  ones  larger  than 
the  world  had  ever  seen.  Deliveries  on 
stoneware  jumped  to  six  months  and  even 
longer  and  had  the  production  of  nitric 
acid  been  dependent  upon  stoneware  alone, 
as  a  few  years  ago,  it  would  have  been 
greatly  curtailed  and  the  story  of  the  great 
war  would  have  been  different.  As  these 
alloys  can  be  secured  on  short  notice,  the 


same  as  cast  iron,  chemical  manufacturers 
dio  not  hesitate,  if  a  still  should  run  wild 
and  froth  sodium  sulphate  into  the  con- 
denser, to  direct  workmen  to  break  the  con- 
nections at  once  with  a  hammer  and  allow 
the  expelled  material  to  flow  on  the  floor, 
thus  preventing  the  wrecking  of  the  con- 
densing apparatus.  New  castings  can  re- 
place the  broken  one  at  once.  Such  ex- 
travagant handling  of  the  material  woidd 
not  be  possible  under  the  usual  slow  de- 
liveries with  stoneware.  This  freedom 
from  risk  of  damage  to  condensers,  and  the 
making  of  condensers  themselves  of  this 
material,  enables  stills  to  carry  a  heavier 
charge  and  operate  at  greater  speed. 
Where  the  old  equipment  charged  2,000 
pounds  once  or  twice  in  24  hours  these  war- 
time stills  operate  on  4,000  pounds  of  nitre 
plus  4,000  pounds  of  sulphuric  acid,  charg- 
ing three  times  per  24  hours.  The  alloy  is 
somewhat  brittle,  but  very  much  less  so  than 
chemical  stoneware.  It  is  easy  to  see  these 
silicon-iron  alloys  are  a  boon  to  the  acid 
industries  and  thousands  of  tons  of  cast- 
ing are  in  use  and  new  chemical  processes 
are  possilble  and  now  in  operation,  too, 
which  could  not  exist  before,  because  of  * 
lack  of  suitable  material  of  which  to  con- 
struct apparatus.  Some  of  these  new  proc- 
esses are  having  a  decided  value  in  the  Al- 
lies'  campaigns.  No  single  development  in 
many  decades  has  had  as  much  influence  as 
this  one  has  and  will  have,  for  it  is  only  in 
its  infancy. 

I  need  not  weary  you  with  other  illustra- 
tions of  progress,  though  much  has  been  ac- 
complished in  many  lines  and  radically  new 
chemical  processes  developed.  The  most 
wonderful  and  greatest  chemical  works  I 
have  ever  seen  have  been  erected  in  this 
country  since  the  war  began  and  the  best 
of  them  were  coal-tar  dye  and  synthetic  or- 
ganic chemical  works.  Seasonable  progress 
has  been  made  in  American  laboratory 
glass  and  porcelain.    After  the  war  we  are 
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going  to  be  independent  of  importation  in 
gross  coal-tar  products  and  practically,  if 
not  entirely,  in  ammonia  for  fertilizers. 
We  are  also  weeding  out  the  unnecessary 
use  of  potash  where  it  replaces  soda  due  to 
our  own  careless  teaching  of  chemistry  in 
speaking  of  and  using  potassium  com- 
pounds where  sodium  serves  as  well.  Over- 
man potash  exporters  and  others,  such  as 
for  Saxony  manganese,  after  the  war  will 
have  an  expensive  campaign  to  win  us  back 
to  these  former  unwarranted  uses  of  their 
product. 

The  relation  of  chemistry  to  national  de- 
fense has  been  rendered  clear  by  the  war, 
a  service  of  no  mean  magnitude. 

Explosives  and  asphyxiating  gas  manu- 
facture are  dependent  upon  labyrinthian 
chemical  engineering  operations.  It  is  ob- 
viously necessary  for  adequate  prepared- 
ness that  this  country  should  be  self-con- 
tained and  not  dependent  upon  importa- 
tion for  such  supplies  as  nitric  acid,  toluol 
and  sulphuric  acid  for  defense.  We  have 
the  sulphur  and  pyrites  for  sulphuric  acid. 
The  toluol  and  other  coal-tar  products  we 
have  ample  for  our  usual  needs,  but  in 
time  of  war  toloul  becomes  the  basis  of  ''T. 
N.  T."  or  trinitrotoluol,  one  of  the  most 
effective  high-power  military  explosives. 
The  erection  of  new  coke  oven  plants  has 
but  partially  met  the  demand  for  toluol  in 
the  last  two  years.  In  defending  ourselves 
this  would  be  too  slow,  for  such  installations 
are  difiEicult  to  get  under  successful  opera- 
tion in  less  than  a  year.  A  large  and  well- 
established  dye  industry,  therefore,  is  vital 
for  defense,  for  it  would  produce  a  bigger 
demand  for  coal-tar  products  and  toluol 
production  in  peace  times  and  its  opera- 
tions are  quickly  convertible  into  ones  for 
producing  high  explosives.  It  is  to  be 
hoped,  therefore,  that  the  German  alliance 
with  our  textile  manufacturers  may  be 
broken  up  during  this  war  so  that  Congress 
will  be  less  helpless  in  fostering  this  dye 


industry  as  a  matter  of  defense  than  it  has 
been  in  the  past.  The  expense  of  storing 
within  the  country  nitrate  of  soda  imported 
from  Chili,  adequate  for  the  nitric  acid  of 
munitions  production  in  case  of  war,  would 
tie  up  millions.  The  government  will  es- 
tablish a  plant  to  make  nitric  acid  from  the 
atmosphere.  The  Norwegian  process  (elec- 
tric arc)  is  stated  to  require  five  times  as 
much  power,  a  vital  factor,  as  is  required 
in  the  making  of  nitric  acid  from  cyanar 
mide.  Germany  has  installed,  for  making 
cyanamide,  during  the  war,  additional 
equipment  costing  $100,000,000,  utilizing 
over  60,000  horse-power  and  producing 
about  200,000  tons  per  year  of  nitric  acid, 
requiring  the  most  feverish  activity  for  a 
year  and  a  half  on  the  part  of  her  chemical 
engineers.  We  have  some  American  sug- 
gestions which  if  successful  will  take  less 
power  than  the  German  method.  Any 
method  for  nitric  acid  producing  ammonia 
also,  is  desirable  as  an  aid  to  agriculture. 
Prices  asked  for  power  are  much  higher 
than  abroad,  and  as  the  cost  of  the  engi- 
neering is  only  about  10  per  cent,  of  the 
total  charges  in  electric  power  installation, 
it  becomes  evident  that  efficient  national 
defense  and  economic  agriculture  depend 
on  more  economic  banking  methods.  So  in 
every  instance  we  are  confronted  with  the 
problems  of  peace  when  working  out  na- 
tional defense.  It  should  be  remembered 
that  our  usual  source  of  nitrogen  deriva- 
tives, the  ammonia  of  by-product  coke, 
brings  with  it  the  indispensable  toluol,  and 
no  electrical  method  does  this.  Before  the 
government  nitrogen  plant  is  built,  there- 
fore, it  should  be  a  matter  of  serious  in- 
quiry whether  the  government's  $20,000,- 
000  might  not  bring  the  same  result  and 
give  a  liberal  supply  of  toluol  besides,  if 
invested  in  by-product  coke  expansion,  for 
much  of  our  coke  is  still  made  without  sav- 
ing by-products. 
It  is  an  open  secret  that  the  acceptance  of 
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war  orders  in  this  country  strained  to  the 
breaking  point  our  best  organized  chemical 
industries.  The  mere  request  by  the  allied 
countries  two  years  ago  for  our  soda,  ben- 
zol, toluol  and  our  explosives  for  only  a 
small  portion  of  their  demands,  produced 
a  state  of  affairs  iq  our  industries  that  was 
an  appalling  warning  against  the  time  when 
we  would  need  such  things  ourselves,  for 
defense,  and  in  immensely  greater  volume. 

It  is  natural,  in  view  of  the  nature  of  theise 
defense  problems,  that  the  engpineers  and 
chemists  of  the  country  have  been  serious  in 
the  preparedness  movement.  Thirty  thou- 
sand engineers  and  chemists  of  the  United 
States  volunteered  without  pay  to  the  Na- 
tional Consulting  Board  for  both  the  navy 
and  army  to  work  on  the  organization  of  the 
industries  of  the  country  for  national  de- 
fense. The  result  was  much  more  ejfficient 
than  any  similar  organization  carried  out  in 
the  world,  for  no  government  could  afford  to 
pay  for  the  expert  services  involved.  This 
consulting  board  and  its  successor  the  Na- 
tional Council  for  Defense,  have  assisted 
the  country  to  become  self-contained  for  de- 
fense, arranged  for  speedy  conversion  of 
industrial  plants  into  munitions  plants  and 
arranged  during  peace  to  prevent  useless 
waste  of  experienced  engineers.  Experi- 
enced chemical  engineers,  for  instance,  like 
naval  ojfficers,  can  not  be  trained  in  a  day 
or  a  year,  though  the  analytical  chemical 
control  can  be  taught  in  a  few  days  to  any 
chemist.  The  mistakes  made  by  Britain  in 
passing  through  the  blockade  materials 
helpful  in  explosive  manufacture  demands 
that  our  military  authority  and  foreign 
office  have  at  its  call  as  wide  a  variety  of 
chemical  experience  and  advice  as  possible, 
and  every  chemist  as  well  as  engineer  in 
this  country  is  now  being  card  indexed. 

If  we,  as  scientists,  ask  ourselves  individ- 
ually what  we  can  do  to  assist  in  the  gen- 
eral defense  of  our  firesides  and  our  ideals, 
the  answer  is  do  our  daily  work  in  what- 


ever field  it  may  be,  as  though  it  were  the 
most  important  single  thing  in  the  world 
and  particularly  do  our  utmost  to  assist 
production  and  those  directly  engaged  in  it, 
whether  manufacturing  or  agricultural. 
Then  when  the  government  calls  upon  us 
for  special  service  we  will  be  ready  to  at- 
tack the  problems  which  only  the  military 
arm  can  formulate  for  us. 

We  have  touched  on  sufficient  high  points 
to  indicate  the  character  of  the  influence  of 
the  war  upon  chemistry  in  America.  Still 
other  points  should  be  discussed,  were  there 
time.  Hardly  any  branch  of  the  science 
but  contributes  an  important  service  to  the 
national  defense  as  well  as  our  normal 
benefit. 

After  all,  is  not  chemistry  and  science 
itself  a  pretty  matter  in  the  presence  of  this 
world  calamity  and  the  personal  suffering 
ever  upon  our  minds  t  Have  we  not  often 
wondered  what  we  had  done  to  be  spared 
to  this  minute,  from  such  things  f  It  may 
be  proper  to  say  we  do  not  quarrel  with  the 
German  people  as  such,  but  with  the  ideals 
and  acts  of  their  leaders  and  government. 
Do  not  let  that  point  of  view  toward  our 
neighbor,  however,  be  used  by  us  to  excuse 
our  individual  responsibility  for  this  gov- 
ernment and  its  every  act.  We  are  respon- 
sible, and  we  alone.  We  have  seen  conclu-  . 
sive  proof  in  the  last  three  years  that  sci- 
ence and  education  are  merely  aids  and  not 
specifics  against  international  immortality 
and  that  the  devotees  of  science  are  as 
easily  misled  as  others  when  the  leaders  too 
are  scientific.  Though  this  war  has  long 
become  evident  as  a  war  for  privilege  and 
the  exploitation  of  the  weak  by  the  strong, 
and  the  doctrine  that  the  state  can  do  no 
wrong  rather  than  that  the  state  must  do 
no  wrong,  let  us  not  deceive  ourselves  that 
our  abolition  of  aristocratic  government  is 
a  specific  for  this  malady,  for  it  is  not. 
This  is  our  constant  battle  still,  even  under 
our  form  of  government. 
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It  has  become  so  evident  in  this  war  that 
the  intelligent  and  scientific  criminal  is  a 
terrible  menace,  and  dislodging  him  at 
times  such  a  weary  and  fatal  task,  that  we 
must  find  some  way  of  preventing  our  lead- 
ers and  groups  or  classes,  whether  govern- 
mental or  industrial,  from  becoming  this 
kind  of  danger. 

Have  we  not  reached  the  time  when  we 
are  willing  to  turn  to  the  One  who  ordained 
civil  government  for  our  good,  acknowledge 
that  He  ordained  it  and  not  we  ourselves, 
and  make  our  leaders  or  rulers  ''whom  Ood 
and  this  people  shall  choose" — ^''men  fear- 
ing Ood  and  hating  covetousness'M 

James  B.  Withrow 
Industrial  Chbmistbt  Labobatobt, 
The  Ohio  Stats  Univebsitt 


SCIENTIFIC  EVENTS 

THE   JOURNAL   OF   THE   AMERICAN    MEDICAL 

ASSOCIATION 

AcooRDiNO  to  the  annual  report  of  the  trus- 
tees of  the  American  Medical  Association  the 
principal  expense  in  the  publication  of  The 
Journal  is  that  of  paper,  this  expense  being  one 
third  of  the  total  expenses.  The  price  of  paper 
began  to  go  up  rapidly  in  the  spring  of  last 
year.  About  June  and  July,  book  paper  was 
almost  unobtainable  and  commanded  a  price 
three  or  four  times  what  was  being  paid,  the 
low  rate  prevailing  for  the  entire  year  1915, 
the  cost  of  paper  being  approximately  $116,000. 
In  1916  the  cost  of  paper  was  approximately 
$134,00O--an  increase  of  about  $18,000  over 
the  preceding  year.  It  is  estimated  that  for 
the  present  year,  1917,  the  paper  will  cost  about 
$170,000.  This  means  an  increase  in  1917  over 
last  year  of  $37,000,  and  of  $54,000  over  1915. 

These  new  conditions  presented  problems  to 
the  board  that  had  to  be  met.  It  was  necessary 
to  increase  the  annual  subscription  price,  de- 
crease the  size  of  The  Journal,,  or  get  along  with 
decreased  income.  Increasing  the  subscription 
price  was  not  possible.  But  the  size  of  The 
Journal,  it  is  said,  can  be  reduced  without 
seriously  lessening  its  value  or  its  usefulness  to 


its  readers.  The  number  of  fellows  of  the  as- 
sociation receiving  The  Journal  has  been  as 
follows: 

1900  8,445 

1901  9,841 

1902  11,107 

1903  12,553 

1904 13,899 

1905 17,570 

1906 20,826 

1907  26,255 

1908  29,382 

1909 31,999 

1910  33,032 

1911  33,540 

1912  33,250 

1913  36,082 

1914 39,518 

1915 41,254 

1916 41,938 

1917  42,744 

The  above  figures  do  not  include  honorary 
fellows,  nor  those  fellows  who  have  substituted 
The  Archives  or  the  Children's  Journal  for 
The  Journal  of  the  American  Medical  Associa- 
tion. 

APPROPRIATIONS  FOR  CORNELL  UNIVERSITT 

Governor  Whitman,  of  New  York  state,  has 
signed  the  annual  appropriation  bill  which  pro- 
vides for  the  expenses  of  the  two  state  colleges 
at  Cornell  University  during  the  coining  fiscal 
year,  from  July  1,  1917,  to  June  30,  1918. 

We  learn  from  the  Cornell  Alumni  Weeldy 
that  the  bill  carries  for  the  State  College  of 
Agriculture  $779,401.  Of  this  amount  $35,750 
is  to  provide  for  specific  deficiencies  in  appro- 
priations made  by  the  two  preceding  legisla- 
tures. The  present  legislature  had  already 
passed,  some  six  weeks  ago,  an  emergency  item 
of  $55,910  for  the  College  of  Agriculture  to 
enable  it  to  carry  on  its  work  during  the  ca^ 
rent  year  in  view  of  the  reduction  in  the  gen- 
eral appropriation  bill  a  year  ago.  When  this 
emergency  item  is  added  to  the  general  appro- 
priation bill  just  passed  it  makes  a  gross  ap- 
propriation provided  by  the  present  legislature 
of  $835,311  as  against  a  gross  appropriation  of 
$518,825.66  made  by  the  1916  legislature,  or  an 
increase  of  $316,985.84.    When,  however,  the 
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emergency  and  deficiency  items,  which  together 
amount  to  $91,660,  are  subtracted,  there  is  left 
a  net  appropriation  of  $743,651  for  the  year 
1917-18. 

In  addition  to  the  above  appropriations  the 
general  appropriation  biU  this  year  provides  a 
specific  item  of  $42,000  for  printing  the  publi- 
cations of  the  College  of  Agriculture.  Here- 
tofore no  special  appropriation  for  printing  has 
been  made,  but  the  college  printing  has  been 
paid  for  out  of  a  lump  appropriation  known  as 
the  legislative  printing  fund.  The  printing  for 
the  next  fiscal  year  must  be  limited  to  the 
amount  of  this  si>ecific  item. 

Included  in  the  $743,651  in  the  general  ap- 
propriation bill  are  a  number  of  small  items, 
of  which  the  aggregate  sum  is  $34,000,  for  new 
construction  and  improvements.  The  largest 
of  these  is  an  appropriation  of  $12,000  for  the 
addition  of  a  unit  to  the  central  heating  plant 
When  this  unit  is  installed  the  old  heating 
plant  in  Koberts  Hall  is  to  be  removed  and  the 
boiler  room  remodeled  to  provide  additional 
space  for  the  general  purposes  of  the  college. 
An  item  of  $8,000  is  included  for  remodeling 
this  boiler  room.  To  put  in  additional  roads, 
sidewalks  and  drains  and  general  improve- 
ments to  the  grounds,  $5,000  is  provided;  for 
a  new  piggery  with  detached  pens,  $7,000;  for 
a  packing  shed  on  the  pomology  grounds^ 
$1,000,  and  for  small  storage  houses  for  the  de- 
partment of  plant  breeding  a  small  item  is  in- 
cluded. 

AN  INSTITUTE  OP  APPLIED  OPTICS  POR 

PRANCE 

Mr.  E.  S.  Hodgson  writes  in  Nature  that  a 
scheme  is  on  foot  in  Paris  to  establish  an  In- 
stitute of  Applied  Optics,  with  the  object  of  se- 
curing closer  cooperation  between  theory  and 
practise  in  the  optical  trade.  It  has  been  sug- 
gested, according  to  an  article  in  La  Nature, 
that  the  scope  of  the  institute  should  fall  into 
three  sections,  viz.,  (i)  a  college  of  optics,  pro- 
viding a  thorough  theoretical  and  practical 
training  for  opticians,  and  promoting  among 
its  students  a  taste  for  optical  research ;  (ii)  a 
central  optical  laboratory,  where  tests  of 
glasses  and  optical  instruments  would  be  made 
for  men  of  science,  public  bodies  and  manufac- 


turers and  research  work  of  general  interest 
carried  out;  and  (iii)  a  special  trade  school  in 
which  the  students  could  obtain  a  thorough 
training  in  the  practical  branches  of  the  trade. 

It  is  proposed  that  the  institute  sho\ild  pub- 
lish transactions  in  a  form  following,  the 
Zeitschrift  fur  Instrumentenkunde.  The  stu- 
dents of  the  college  of  optics  would  be  re- 
cruited from  the  educated  classes — ^army  and 
navy  officers,  students  or  ex-students  of  the 
universities  and  technical  colleges,  astrono- 
mers, illuminating  engineers,  manufacturers 
of  optical  instruments  and  doctors  interested 
in  physiological  optics.  There  would  be  two 
distinct  branches  of  instruction,  viz.,  general 
optics  and  instrumental  optics.  The  courses 
would  be  supplemented  by  lectures  on  all 
modem  optical  questions.  The  period  of 
study  is  suggested  as  one  year. 

The  central  laboratory  would  serve  as  a  test 
laboratory  for  manufacturers  of  optical  instru- 
ments and  for  glass  pianuf acturers,  as  a  prac- 
tise laboratory  for  the  students,  and  as  a  re- 
search laboratory  for  the  collie  staff. 

The  professional,  or  trade,  school  would  take 
young  people  for  three  years  and  give  them  a 
thorough  training  in  (i)  glass-working,  and 
(ii)  construction  and  fitting  up  of  optical  in- 
struments. The  scheme  has  received  the  favor- 
able consideration  of  various  government  de- 
partments and  of  certain  scientific  and  learned 
societies  in  Paris;  indeed,  the  publication  of 
the  transactions  of  the  institute  is  already  as- 
sured. While  it  wo\ild  be  difficult  to  install  the 
machineiy  and  plant  necessary  for  the  trade 
section  of  the  institute,  it  is  suggested  that  the 
program  of  the  courses  sho\ild  be  considered 
and  the  principal  courses  commenced  in  the 
school  year  of  1917-18. 

THE  CROCKER  LAND  EXPEDITION 

Db.  Harbison  J.  Hunt,  a  member  of  the 
Crocker  Land  expedition,  arrived  in  Copen- 
hagen on  June  2,  reporting  the  expedition 
still  in  northern  Oreenland.  Direct  news 
from  Donald  B.  MacMillan,  head  of  the  ex- 
pedition, announcing  that  he  and  his  com- 
panions had  only  enough  supplies  to  last  them 
until  August  of  this  year,  has  now  been  re- 
ceived by  Dr.  Henry  Fairfield  Osbom,  presi- 
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dent  of  the  American  Museum  of  Natural 
History.  Mr.  MacMillan  reports  tliat  both 
the  relief  vessels  sent  to  his  aid,  the  Oearge 
B,  Cluett  and  the  Danmark,  have  failed  to 
reach  him  and  urges  that  a  third  be  Bent,  as 
otherwise  the  party  will  be  obliged  to  adopt 
Eskimo  methods  and  live  on  the  country. 

George  H.  Sherwood,  acting  chairman  of 
the  Crocker  Land  Committee,  composed  of 
representatives  of  the  American  Museimi  of 
Natural  History,  the  American  Geographical 
Society  and  the  University  of  Hinois,  an- 
nounces that  the  steam  sealer  Neptune  will 
be  sent  with  all  possible  dispatch.  This  third 
effort  to  reach  the  party  in  the  frozen  north 
will  cost  at  least  $40,000,  provided  that  the 
Neptune  is  able  to  reach  the  base  at  Etah, 
Greenland,  and  return  by  September  next. 
The  Committee  hopes  that  in  view  of  the  ex- 
traordinary expenses  it  will  receive  substantial 
financial  aid  from  the  public.  From  the  sci- 
entific point  of  view,  the  results  of  the  ex- 
pedition fully  justify  the  heavy  cost,  it  is 
said,  although  Crocker  Land,  which  Bear- 
Admiral  Peary  thought  he  saw,  has  proved  a 
land  of  mirage.  Among  oth^  things,  the 
party  has  discovered  six  new  islands  and 
mapped  and  explored  Finlay  Island,  seen  more 
than  sixty  years  ago  by  Sir  John  Franklin, 
and  yet  never,  so  far  as  is  known,  actually 
visited  by  man. 

The  Crocker  Land  Expedition  went  north 
in  1913.  Doctor  Hovey,  as  chairman  of  the 
committee-in-charge  of  the  exi>edition,  left 
New  York  in  1915  to  carry  aid  to  Mr.  Mac- 
Millan. He  was  in  charge  of  the  steamer 
Oeorge  B,  Cluett,  which  was  chartered  from 
the  Grenfell  Association.  The  Cluett  reached 
North  Star  Bay  in  September,  1915,  but, 
owing  to  the  formation  of  ice,  could  not  pro- 
ceed further  north.  In  this  emergency 
Doctor  Hovey  proceeded  ^  hundred  and  fifty 
miles  to  the  headquarters  of  the  expedition  at 
Etah.  Three  members  of  the  Crocker  Land 
Expedition  managed  to  reach  Holstenberg  in 
south  Greenland  and  from  there  took  ship 
for  Copenhagen.  Dr.  Hovey  remained  with 
the  Crocker  Land  party.  In  response  to  an 
appeal  from  him,  the  committee  chartered  the 
steamer  Danmark  from  the  Greenland  Mining 


Company  and  dispatched  her  north  to  the 
relief  of  the  party.  The  Danmark  was  re- 
ported on  August  20  last  buffeting  the  ice  in 
Melville  Bay. 


SCIENTIFIC  NOTES  AND  NEWS 
Dr.  Arthur  Dean  Bevan,  of  Chicago,  was 
elected  president  of  the  American  Medical  As- 
sociation at  the  meeting  held  in  Kew  Yoik 
City  last  week.  The  meeting  of  the  associa- 
tion next  year  will  be  at  Chicago. 

In  honor  of  Dr.  J.  J.  Stevenson,  emeritiu 
professor  of  geology  in  "New  York  University, 
the  faculty  club  house  will  be  known  as  Stevea- 
son  Hall.  One  of  the  residences  on  the  cam- 
pus has  been  converted  into  a  faculty  dob 
house,  the  equipping  of  the  building  for  that 
purpose  being  done  by  the  class  of  1902. 

Professor  James  F.  Eemp,  since  1891  pro- 
fessor of  geology  in  Columbia  IJniversity»  has 
retired  from  active  service  owing  to  thd  im- 
pairment of  his  health. 

Base  Hospital  No.  5,  the  Harvard  Medical 
School  unit,  is  reported  as  having  arrived  in 
Paris.  Major  Robert  U.  Patterson  is  in 
command  of  this  unit,  of  which  Dr.  Harvey 
Cushing  is  director.  Professor  W.  B.  Can- 
non accompanies  the  unit  to  make  investiga- 
tions on  the  cause  and  treatment  of  ''shock." 
Mr.  McKeen  Cattell  is  assisting  him. 

Dr.  Livinoston  Farrand,  president  of  the 
University  of  Colorado,  will  shortly  go  to 
France  imder  the  auspices  of  the  Bockefeller 
Foundation  to  undertake  work  for  the  control 
of  tuberculosis. 

Columbia  Universitt  has  conferred  its  doc- 
torate of  science  on  Dr.  George  £.  Hale,  di- 
rector of  the  Mount  Wilson  Solar  Observatory, 
on  Dr.  Kobert  A.  Millikan,  professor  of  phys- 
ics in  the  University  of  Chicago,  and  on  Mr. 
Guglielmo  Marconi. 

!N'ew  York  University  has  conferred  the  de- 
gree of  doctor  of  laws  on  Dr.  Charles  S.  Mac- 
Donald,  the  alienist,  and  on  Mr.  Theodore  N. 
Vail,  president  of  the  American  Telegraph  and 
Telephone  Company. 

Dr.  Raymond  Dodge,  professor  of  psychology 
at  Wesleyan  University,  has  been  appointed  to 
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the  Ernest  Kempton  Adams  research  fellow- 
ship at  Columbia  University. 

Dr.  M.  C.  Merrill,  who  has  done  graduate 
work  at  Cornell,  Chicago,  Harvard  and  Wash- 
ington universities,  and  who  has  been  director 
of  the  department  of  agriculture  of  the  Idaho 
Technical  Institute  for  the  past  two  years,  has 
been  appointed  horticulturist  at  the  Utah  Agri- 
cultural College.  He  will  take  up  his  work  at 
Logan  on  July  1. 

Dr.  Isadore  Dyer,  of  Tulane  University,  has 
received  an  appointment  as  major  in  the  Med- 
ical Officers'  Reserve  Corps. 

Dr.  Edward  R  Baldwin,  director  of  the 
Saranac  Lake  Laboratory,  delivered  the  an- 
nual address  before  the  Alpha  Omega  Alpha 
Honorary  Medical  Fraternity  at  Western  Re- 
serve Medical  School  on  May  14.  The  subject 
was  '' Latent  tuberculosis,  its  importance  in 
military  preparation." 

Arnold  Lookwood  Fletcher,  research  as- 
sistant in  geology  at  Trinity  College,  Dublin, 
has  been  killed  in  the  war. 

Dr.  Felix  Le  Dantec,  professor  of  tropical 
pathology  in  the  University  of  Bordeaux,  died 
on  June  7. 

Acoordinq  to  Nature  progress  has  been  made 
with  the  proposal  to  establish  a  national  me- 
morial to  the  late  Captain  F.  C.  Selous,  killed 
in  action  while  leading  his  men  in  an  attack 
on  a  German  post  in  East  Africa  early  in  Jan- 
uary last.  An  influential  and  representative 
committee  has  been  formed  under  the  chair- 
manship of  the  Rt.  Hon.  E.  E.  Montagu,  M.P., 
with  Mr.  E.  North  Buxton  and  the  Hon.  W.  P. 
Schreiner,  C.M.G.,  as  vice-chairmen.  Among 
others  who  have  joined  the  committee  are  Vis- 
count Buxton,  G.O.M.O.,  the  Earl  of  Coven- 
try, Dr.  David  (headmaster  of  Rugby),  Lord 
Desborough,  Viscoimt  Grey,  Colonel  T.  Roose- 
velt, Lieutenant-General  J.  C.  Smuts,  and  rei>- 
resentatives  of  the  Royal  Geographical  Society, 
the  Zoological  Society,  the  Entomological  So- 
ciety, the  British  Ornithologists'  Union,  the 
Royal  Colonial  Institute  and  the  British  South 
Africa  Company.  The  committee  has  decided, 
with  the  permission  of  the  trustees  of  the  Brit- 
ish Museum,  to  place  a  mural  tablet  in  the 


N'atural  History  Museimi,  where  many  of 
Selous's  finest  trophies  are  exhibited.  There  is 
a  general  desire  that  some  additional  form  of 
perpetuating  his  memory  should  be  established. 
It  is  therefore  proposed  to  found  a  Selous 
scholarship  at  Rugby  (his  old  school),  for  the 
sons  of  officers,  primarily  of  those  who  have 
fallen  in  the  war. 

The  Journal  of  the  American  Medical  As- 
sociation states  that  Major  Hugh-Hampton 
Young,  M.  R.  C,  Baltimore,  director  of  the 
James  Buchanan  Brady  Institute  at  the  Johns 
Hopkins  Hospital,  has  been  selected  to  head 
the  special  mission  under  the  direction  of 
G^eral  William  C.  Gorgas,  Washington,  D. 
C,  and  the  Council  of  National  Defense  that 
is  to  study  medical  necessities  at  the  battle 
front,  and  will  have  entire  charge  of  the 
medical  care  of  the  American  Army  in 
France.  Dr.  Young  has  already  started  on 
his  mission  and  on  his  arrival  in  England 
will  report  to  Surgeon-General  Sir  Alfred 
Keogh.  He  and  his  staff  will  also  report  on 
the  advisability  of  establishing  in  this  country 
a  hospital  for  the  care  of  wounded  and  dis- 
abled American  soldiers  who  may  have  to  be 
sent  home.  Dr.  Young  will  be  accompanied 
by  Captain  Louis  C.  Lehr,  of  Gfeorgetown  Uni- 
versity, Captain  Montague  L.  Boyd,  of  Emery 
College,  Atlanta,  and  Lieutenant  Howard  L. 
Cecil,  of  the  Brady  Institute,  Johns  Hopkins 
Hospital. 

The  British  Medical  Journal  states  that 
Mr.  Alfred  T.  Davies,  of  the  Board  of  Educa- 
tion, has  written  under  the  title  ''Student 
Captives"  a  short  account  of  the  British 
prisoners  of  war  book  scheme  (educational), 
whose  object  is  to  provide  British  prisoners 
of  war  interned  in  enemy  or  neutral  countries 
with  educational  books.  His  pamphlet  shows 
how  much  trouble  has  been  taken  by  the  com- 
mittee to  provide  the  prisoners  with  mental 
interests,  and  to  make  suitable  provision  for 
their  education  so  as  to  enable  them  to  re- 
deem the  time  of  their  captivity.  It  includes 
letters  of  approval  from  Lord  Crewe  and 
the  president  of  the  Board  of  Education. 
Letters  of  inquiry  should  be  addressed  to 
A.  T.  Davies,  Esq.,  C.B.,  Board  of  Educa- 
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tion,  Whitehall,  London,  S.WX.,  and  the 
words  "Prisoners  of  War"  written  in  the 
left-hand  top  comer. 

The  Eugenics  Eesearch  Association  will 
hold  its  next  annual  meeting  on  June  22  and 
23,  in  conjunction  with  the  annual  conference 
of  field  workers  of  the  Eugenics  Record  Office. 
The  sessions  of  Friday  will  be  held  at  Cold 
Spring  Haii)or  and  that  of  Saturday  morning 
at  the  rooms  of  the  Brooklyn  Institute  of  Arts 
and  Sciences. 

A  Nxw  volume,  the  seventh,  of  the  exhaus- 
tive report  on  the  extensive  and  valuable  phos- 
phate deposits  of  the  Bussian  Empire,  was 
issued  last  year.  This  gives  the  results  of  in- 
vestigations carried  on  during  1914;  since  the 
outbreak  of  the  war  the  activity  in  this  field 
has,  of  course,  been  almost  exclusively  pro- 
ductive. A  general  r6sum4  of  the  results  is 
given  in  Bussian  by  the  editor,  Professor  J. 
SamojlofP,  in  a  short  prefatory  section  of  26 
pages.  This  is  succeeded  by  the  special  re- 
ports (in  Bussian)  concerning  the  following 
localities:  the  Sisola  and  Lusa  rivers  in  the 
Ustsysolsk  district,  government  of  Vologda, 
by  V.  G.  ChimenkoflF  (pp.  1-32) ;  the  Aktju- 
binsk  district  by  D.  N.  Sokoloff  (pp.  33-60) ; 
the  Dmitrovsk  district,  government  of  OrlofiF, 
by  G.  S.  Burenin  (pp.  61-124);  the  basin  of 
the  upper  Kama  in  the  Slobodsk  district,  gov- 
ernment of  Vjatka,  by  V.  G.  Chimenkoff  (pp. 
125-208) ;  the  Boslavl  district,  government  of 
Smolensk,  by  A.  P.  Ivanoff  (pp.  209-244); 
the  region  of  the  middle  course  of  the  river 
Zna,  government  of  Tamboff,  by  A.  S.  Dobroff 
(pp.  245-312) ;  the  Pavlograd  district,  govern- 
ment of  Ekaterinoslav,  and  the  Isum  district, 
government  of  CharkofiF,  by  G.  F.  Mirtchink 
(pp.  313-327);  the  environs  of  Lake  Indersk, 
Lbitchensk  district,  government  of  Uralsk,  by 
A.  N.  Zamatin  (pp.  327-332) ;  the  north  part  of 
the  Temir  district,  government  of  Uralsk,  by 
A.  N.  Zamatin  and  P.  M.  Vasiljeuskij  (pp. 
333-372);  the  northwest  part  of  the  govern- 
ment of  Kursk,  by  A.  N.  and  B.  N.  SemichatofP 
(pp.  373-456) ;  the  region  of  the  lower  course 
of  the  river  Amudarja,  by  A.  D.  Archangelskij 
and   B.   N.    Semichatoff    (pp.  457-518);   the 


Mosalsk,  Metchovsk  and  Jisdra  districts,  gov- 
ernment of  Kaluga,  by  A.  P.  Ivanoff  (pp. 
519-546).  The  book  concludes  with  ''Con- 
tributions to  the  Mineralogy  of  Phosphates," 
by  J.  Y.  Samojloff. 

The  heirs  of  the  late  B.  J.  Lechmere  Guppy, 
of  the  island  of  Trinidad,  who  died  August  5, 
1916,  are  offering  for  sale  his  large  collection 
of  shells  and  his  extensive  library,  gathered 
during  a  period  of  more  than  fifty  years'  resi- 
dence in  Trinidad.  A  detailed  manuscript 
catalogue  has  been  submitted  to  the  Smith- 
sonian Institution  with  the  request  that  it  be 
open  to  inspection. 


EDUCATIONAL  NOTES  AND  NEWS 

On  June  2,  Gk>vemor  Ferguson  vetoed  the 
entire  biannual  appropriation  for  the  mainte- 
nance of  the  main  University  of  Texas  at  Aus- 
tin and  the  medical  department  at  Galveston. 
The  amount  involved  is  about  two  millions. 
The  governor  took  this  action  after  he  had 
failed  to  force  the  board  of  regents  to  dismiss 
without  proper  cause  the  president  of  the  uni- 
versity and  several  other  members  of  the  fac- 
ulty. Unless  some  other  means  of  support  can 
be  found,  this  action  will  force  the  University 
of  Texas  to  close  its  doors  for  the  next  two 
years. 

A  CHAIR  of  legislation  in  the  law  school  of 
Colimibia  University  has  been  endowed  with 
the  sum  of  $150,000  by  Mr.  Joseph  P.  Cham- 
berlain. Dr.  Thomas  I.  Perkinson  has  been 
appointed  the  first  incumbent  of  the  chair. 

The  sum  of  a  hundred  thousand  dollars  has 
been  bequeathed  to  the  University  College  of 
South  Wales  by  the  will  of  the  late  Dr.  William 
Price. 

Colonel  Samuel  E.  Gilhak,  a  member  of 
the  faculty  of  the  West  Point  Military  Acad- 
emy, has  been  appointed  superintendent  to  suc- 
ceed Colonel  Biddle,  who  has  been  assigned  to 
the  command  of  the  Sixth  Begiment  of  Engi- 
neers for  service  in  France. 

Professor  William  Chandler  Baglet, 
Ph.D.,  director  of  the  school  of  education  of 
the  University  of  Illinois,  has  been  appointed 
professor  of  education  in  Teachers  College,  Co- 
lumbia University. 
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Georges  Van  Biesbrbck,  of  the  Eoyal  Ob- 
servatory of  Belgium,  has  been  appointed  as- 
sistant professor  of  practical  astronomy  at  the 
University  of  Chicago. 

Professor  H.  L.  White,  formerly  connected 
with  the  North  Dakota  Agricoltural  College, 
who  is  8fpending  the  present  year  in  graduate 
work  at  the  University  of  Wisconsin,  has  been 
elected  professor  of  biological  chemistry  in  the 
college  of  physicians  and  surgeons,  medical  de- 
partment of  the  University  of  Southern  CaU- 
fomia  at  Los  Angeles. 

Associate  Professor  Wiluam  Draper  Har- 
KiNS  has  been  promoted  to  an  assistant  pro- 
fessorship of  chemistry  in  the  University  of 
Chicago. 

Ix  the  department  of  anatomy  of  the  college 
of  physicians  and  surgeons,  Columbia  Univer^ 
sity.  Dr.  Oliver  S.  Strong  and  Dr.  Vera 
DanchakofP,  have  been  appointed  to  be  assist- 
ant professors. 

Dr.  Harry  Clark,  instructor  in  physics  at 
Harvard  University,  has  been  appointed  pro- 
fessor of  physics  at  Victoria  College,  Welling- 
ton, New  Zealand. 


DISCUSSION  AND  CORRESPONDENCE 

THE   CENTRAL  ILLINOIS   TORNADO   OF 

MAY   a6,    1917 

A  TORNADO  crossed  Central  Dlinois  from 
Pike  County  on  the  western  side  of  the  state 
almost  directly  east  into  Vigo  Coimty, 
Indiana,  then  bent  southeastward  into  Mon- 
roe County,  Indiana,  on  the  afternoon  of 
May  26,  1917.  The  tornado  was  responsible 
for  the  deaths  of  over  100  people,  a  large 
quantity  of  live  stock,  and  the  destruction  of 
farm  buildings  and  other  improvements,  rail- 
road cars,  and  portions  of  a  number  of  towns. 

The  greatest  destruction  was  wrought  in 
Coles  County,  Illinois,  where  it  struck  the 
residential  districts  of  the  workmen  of  the 
cities  of  Mattoon  and  Charleston — the  former 
a  city  of  15,000,  and  the  latter  a  city  of  6,000. 
The  tornado  passed  through  this  county  be- 
tween three  and  four  p.m.^  i,  e.,  that  part  of 
the  day  in  which  tornadoes  are  generally  most 


efPective.  Sixty  people  were  killed,  500  homes 
demolished,  and  others  seriously  damaged  in 
Mattoon  at  3 :30  p.m.  Travelling  at  about  45 
miles  per  hour  the  storm  struck  Charleston, 
11  miles  east  of  Mattoon  at  3:45.  Here,  34 
were  killed,  over  400  homes  more  or  less  de- 
molished, 15  industrial  establishments  par- 
tially or  wholly  destroyed,  and  two  railway 
stations  wiped  out. 

The  track  of  the  storm  is  about  225  miles 
long,  but  the  length  of  the  path  in  which 
almost  complete  devastation  was  wrought  is 
about  40  miles.  The  width  of  the  storm  track 
varies  from  one  fourth  to  one  half  mile,  with 
an  average  of  about  one  third  of  a  mile.  In 
numerous  places  minor  damages  resulted  over 
an  area  about  three  fourths  of  a  mile  wide  to 
the  south  of  the  track.  The  storm's  path 
indicates  that  the  tornado  swerved  slightly  in 
some  places  and  in  others  raised  to  the  extent 
that  serious  effects  did  not  result. 

Destruction  was  most  complete,  in  fact  en- 
tirely complete  in  a  zone  from  600  to  700 
feet  wide  to  the  right  of  the  storm  center's 
track.  The  parts  of  the  two  cities  that  were 
in  this  part  of  the  storm  track,  with  the  ex- 
ception of  the  heavier  industrial  buildings  of 
Charleston,  were  more  completely  demolished 
than  if  a  gigantic  roller  had  passed  over 
them,  for  the  buildings  were  broken  into 
short  sticks,  split  into  narrow  pieces,  and  some 
parts  carried  rods  and  even  miles  eastward. 
Inspection  shows  three  zones  of  variable  de- 
struction :  First,  the  one  of  complete  devasta- 
tion; second,  a  zone  from  300  to  500  feet  wide 
to  the  left  of  the  storm  center's  track  and  a 
similar  one  of  similar  width  to  the  right  of 
the  devastated  zone,  where  buildings  are  de- 
molished beyond  repair  but  not  razed;  and 
third,  a  zone  still  further  to  the  right  of  the 
center  where  damages  decrease  outward  from 
buildings  moved  to  lifted  roofs,  fallen  chim- 
neys, and  broken  windows.  Objects  to  the 
right  of  the  center  were  moved  forward  and 
in,  while  objects  to  the  left  of  the  center  were 
moved  backward  and  in.  Trees  which  were 
probably  near  the  center  were  felled  either 
north  or  south. 

The  reason  for  the  location  of  the  area  of 
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complete  devastation  being  to  the  right  of 
the  center  seems  to  be  plausibly  explained 
when  the  agents  of  destruction  are  considered. 
On  the  right  of  the  center  there  is  the  ex- 
plosive action  due  to  the  reduced  pressure  on 
the  outside  of  the  buildings,  the  eastward 
component  of  the  counter-clockwise  wind  of 
the  tornado  (probably  over  400  miles  i)er 
hour),  the  forward  movement  of  the  storm, 
and  the  west  wind  which  was  prevalent  at 
that  time  all  working  in  conjunction  as 
agents  of  destruction;  while  on  the  left  side 
of  the  center  the  westward  component  of  the 
counter-clockwise  wind  is  partially  counter- 
balanced by  the  forward  movement  of  the 
storm  and  the  prevalent  west  wind.  However, 
the  backward  or  east  wind  of  the  storm  was 
strong  enough  to  move  an  eight  room,  one 
story  house  41  feet  to  the  westward,  others 
shorter  distances,  to  break  elm  trees  18  inches 
in  diameter  and  to  tip  over  a  large  percent- 
age of  the  monuments  in  a  cemetery  in 
Mattoon. 

Evidence  of  the  explosive  action  so  fre- 
quently stated  as  the  principal  agent  in  tor- 
nado destruction  is  not  as  general  as  one 
would  expect.  The  north  ends  and  the  east 
roofs  were  pulled  from  some  houses  in  the 
partially  demolished  districts;  plate  glass 
windows  were  broken  and  had  fallen  out;  in 
one  of  the  churches  and  a  store  in  which 
the  glass  was  supported  by  metallic  strips  the 
windows  were  made  convex;  a  pump  and  14 
feet  of  water  was  sucked  from  a  well;  these, 
and  the  various  forms  of  roofing  which  were 
picked  off  like  feathers  from  a  fowl,  indicate 
the  suction  action  of  the  storm.  Although 
examples  of  explosion  are  not  common,  it  is 
quite  probable  that  in  and  near  the  center  of 
the  storm  explosion  was  a  big  factor  in  the 
preparation  of  buildings  for  the  crushing  ac- 
tion of  the  wind. 

Blunt  cedar  sticks  were  found  imbedded 
one  and  one  half  inches  in  posts,  and  oat- 
straws  one  half  inch  in  a  maple  tree.  Another 
tree  was  decorated  like  an  Indian's  helmet 
with  feathers.  Huge  oak  and  elm  trees  were 
twisted  off,  freight  cars  filled  with  brick  were 
ui)set,  as  were  also  the  tank  cars  of  the  Stan- 


dard Oil  Company.  These  and  the  buildings 
moved  and  crushed  indicate  the  force  of  the 
wind  of  the  storm. 

HETEBOLOGICAL  CONDITIONS 

The  Daily  Weather  Map,  published  at  St. 
Louis  at  seven  a.m.  of  the  date  of  the  storm, 
shows  a  well-defined  cyclonic  area  covering 
most  of  the  interior  lowland  of  the  United 
States.  The  isobars  are  oval  in  shape  with 
their  longest  axis  extending  north  and  south. 
The  isobars  also  show  a  slight  bulging  to  the 
south  in  the  southern  quadrant.  Cloudiness 
was  prevalent  over  most  of  the  Mississippi 
valley. 

At  11  A.M.^  a  thunder  shower  occurred  at 
Charleston.  The  clouds  broke  for  a  sliort 
time  but  lights  were  necessary  at  2  p.m.,  and 
the  air  was  exceedingly  sultry  and  oppressive. 
At  3  P.M.  a  heavy,  black,  nimbus  doud  ap- 
peared in  the  northwest,  and  frequent  and 
fierce  fiashes  of  lightning  occurred.  Shortly 
before  3:45  a  greenish  black  cumulo-nimbTis 
cloud  began  to  tumble  in  from  the  west.  The 
wind  suddenly  changed  from  east  to  west 
through  the  south  and  hail  b^an  to  fall. 
Then  the  hail  lessened  in  amount  and  the 
wind  attained  a  velocity  of  eighty  miles  per 
hour,  the  barometer  dropped  three  tenths  of 
an  inch  but  came  up  immediately,  and  the 
temperature  fell  fourteen  degrees.  (Shown 
by  the  barograph  and  thermograph  records.) 
Suddenly  the  wind  lulled  and  flattened 
spheroidal  hail,  some  having  a  major  axis  of 
2\  inches,  fell  until  the  ground  was  covered. 
The  hail  was  accompanied  and  followed  by  a 
deluge  of  rain. 

Although  the  funnel  or  balloon-shaped  cloud 
of  the  tornado  was  not  visible  to  those  in  the 
cities,  it  was  seen  and  well  described  by 
ntunerous  individuals  who  were  west  of  the 
cities  and  to  the  right  or  left  of  the  storm. 

J.  P.  Oabst 

Depabtmxnt  or  Gioqrapht, 
Eastxrn  Illinois  Stati  Normal  Sohool, 
Charleston,  Illinois, 
June  4,  1917 

1  Observations  made  at  the  State  Normal  Sehool, 
Charleston,  one  mile  to  the  south  of  the  stoim 
track. 
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SCIENTIFIC  BOOKS 

Theoretical  Chemistry.    By  Walter  Nebkst. 
Trans,  from  revised  seventh  German  edi- 
tion by  H.  T.  TiZARD.     New  York:  The 
Macmillan  Company,  1916.    %%Y^1S  cm.; 
pp.  xiz  +  858.    Price,  $5.00. 
This  is  a  translation  of  the  seventh  G^erman 
edition  and  as  such  is  welcoma     It  wotdd 
have  been  more  welcome^  however,  if  the  pub- 
lisher and  the  translator  had  been  courageous 
enoug^h  and  enterprising  enough  to  have  issued 
the  volume  some  years  ago.    As  it  is,  every- 
thingr  in  the  book  is  at  least  five  years  old 
and,  in  addition,  the  translator  says:  ''The 
character  of  the  work  is  slowly  changing, 
since  it  is  no  longer  ix)S8ible  in  a  book  of  this 
size  to  describe  fully  all  the  modem  develop- 
ments   of   theoretical   chemistry.     The   new 
matter  in  this  edition  is  therefore  concerned 
mainly  with  Nemst's  own  researidies.     For 
example,  there  is  a  very  interesting  and  clear 
account  of  the  modem  theory  of  solids,  buty 
on  the  other  hand,  practically  no  mention  of 
the  recent  advances  in  radio-activity  and  the 
atomic  theory.    These  inevitable  restrictions 
will   hardly  detract  from  the  value  of  the 
book.'' 

This  is  certainly  a  very  tactful  way  of  say- 
ing that  Nemst  is  not  willing  to  take  the 
trouble  to  revise  any  parts  of  the  book  except 
those  dealing  with  his  own  researches.  In 
spite  of  the  impossibility  of  describing  fully 
the  modem  developments  the  translator  has 
induced  Professor  Tutton  to  bring  up  to  date 
all  sections  in  the  book  dealing  with  crystal- 
lography. 

In  looking  over  a  book  like  this,  one  is 
struck  with  passages  which  would  have  e8cax)ed 
notice  three  years  ago.  On  p.  156  Nemst  de- 
duces that  the  osmotic  pressure  of  a  substance 
in  mixed  solvents  follows  the  gas  laws.  He 
states  that  the  resulting  formula  was  verified 
satisfactorily  by  Eoloff  and  then  points  out 
that  the  addition  of  potassium  chloride  to 
aqueous  acetic  acid  may  raise  the  partial 
pressure  of  the  acetic  acid.  Most  of  us  be- 
lieve in  some  things  which  we  know  are  not 
so;  but  it  takes  a  special  type  of  mind  to 


claim  that  we  have  proved  a  thing  in  the 
same  breath  that  we  mention  facts  which  dis- 
prove it.  The  case  is  not  so  striking  on  p.  707 
where  Nemst  formulates  the  generalization 
that  if  two  phases  are  in  equilibrium  with  a 
third  phase  at  a  certain  temperature  with  re- 
spect to  a  certain  definite  reaction,  they  are 
then  in  equilibrium  with  each  other  at  the 
same  temperature  and  with  respect  to  the 
same  temperature.  This  differs  from  the  pre- 
ceding case  because  no  data  are  given  to  show 
the  inaccuracy  of  the  theorem.  Nemst  knows 
as  well  as  anybody  that  an  aqueous  solution 
saturated  with  respect  to  sodium  chloride  is 
not  in  equilibrium  with  an  alcoholic  solution 
saturated  with  respect  to  sodium  chloride  at 
the  same  temperature;  but  the  glamour  of 
the  phrase  is  upon  him  and  he  does  not 
analyze  it  to  see  that  what  he  has  said  is  not 
the  same  as  that  two  things  which  are  equal 
to  the  same  thing  are  equal  to  each  other, 
though  it  may  sound  like  that.  This  curious 
mixture  of  keenness  and  self-delusion  is  no 
longer  an  isolated  phenomenon.  We  now 
know  that  it  is  a  national  weakness. 

On  p.  570  Nemst  is  quite  willing  to  state 
that  methyl  orange  is  a  basic  indicator  and 
that  the  acid  function  of  methyl  orange  is 
unimportant  as  regards  change  of  color;  but 
he  will  not  mention  the  fact  that  Ostwald 
holds  an  entirely  different  view.  The  people 
who  read  Ostwald's  books  also  never  learn  that 
anybody  questions  the  opposite  view.  It 
would  be  incompatible  with  the  dignity  of 
either  to  admit  that  he  was  wrong.  Con- 
sequently the  student  who  reads  one  set  of 
text-books  learns  one  group  of  facts  as  un- 
questioned, while  he  who  reads  another  set  of 
text-books  learns  another  group  of  facts  with- 
out any  suspicion  that  these  things  are  not 
accepted  universally.  Incidentally,  it  might 
be  mentioned  that  Kahlenberg's  name  does  not 
appear  anywhere  in  the  book  and  that  there 
is  no  reference  anywhere  to  any  of  the  ob- 
jections raised  by  Kahlenberg. 

While  one  may  object  seriously  to  the  order 
in  which  the  subject  is  presented  and  to  the 
spirit  in  which  the  book  is  written,  there  is 
no  gainsaying  the  fact  that  Nernst  is  an  ex- 
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tremely  able  man  and  that  his  book  contains 
a  great  deal  of  valuable  information.  The 
mere  fact  that  it  has  been  through  seven  Ger- 
man editions  is  proof  in  itself  that  people  read 
it.  There  is  a  fine  sound  to  the  subdivisions 
of  the  book:  the  universal  properties  of 
matter;  atom  and  molecule;  the  transforma- 
tion of  matter;  the  transformation  of  energy. 
What  could  be  better  than  this  ?  When  a  man 
sandwiches  a  chapter  on  colloidal  solutiond  in 
between  one  on  radioactivity  and  one  on  the 
absolute  size  of  the  molecules,  one  is  almost 
tempted  to  forgive  him  for  talking  about  the 
enormous  molecular  weights  of  substances  in 
the  colloidal  state.  In  a  great  many  chapters 
what  Nemst  has  to  say  is  very  well  worth 
while  and  of  coiurse  it  is  not  fair  to  read  the 
parts  on  colloid  chemistry,  photochemistry, 
and  flame  sx)ectra  in  the  light  of  what  one 
now  knows.  It  is  possibly  the  war,  though  I 
think  not;  but  the  whole  tone  of  Nemst's 
book  grates  on  one,  perhaps  more  when  it  is 
presented  in  English  than  when  one  reads  it 
in  German.  The  contrast  between  this  book 
and  van't  HofPs  Lectures  is  very  striking. 

The  translation  is  very  much  better  done 
than  has  been  the  case  in  most  of  the  previous 
English  editions.  Either  the  translator  or  the 
proofreader  has  been  very  careless,  however, 
in  regard  to  proper  names,  many  of  which  are 
misspelled.  Wilder  D.  Bancroft 

Ck)ENELL  IlNiviBsrrT 


SPECIAL  ARTICLES 

THE   MBASURBMBNT    OF   LIGHT   IN    SOME    OP 
ITS  MORE  IMPORTANT  PHYSIOLOG- 
ICAL ASPECTS 

The  principal  relations  of  light  to  organ- 
isms include  the  following  phases  of  its  action : 

1.  Photosynthesis,  in  which  specialized  pro- 
toplastic masses  containing  chlorophyll  elabo- 
rate carbohydrates  from  carbon  dioxide  and 
water.  The  well-known  absorption  bands  of 
chlorophyll  in  the  red  and  in  the  blue  are 
taken  to  indicate  the  i)ortion8  of  the  spectrum 
concerned  in  this  action. 

2.  Influence  of  illumination  on  transpira- 
tion and  water  content.  It  is  probable  that 
the  red  end  of  the  spectrum  chiefly  furnishes 


the  wave-lengths  which  cause  changes  in  t^i- 
perature,  and  variations  in  water  loss. 

3.  Influence  of  illumination  on  the  respira- 
tion and  other  metabolic  processes  in  proto- 
plasm as  induced  by  the  photolysis  of  sub- 
stances important  to  the  life  of  the  organism. 

4.  Ooagulatory,  neutralizing  or  disinte- 
grating action  of  light  or  toxic  effect  of  prod- 
ucts, especially  of  the  shorter  wave-lengths,  on 
living  matter  as  exemplified  by  the  fatal  effects 
of  blue-violet  rays  on  minute  organisms. 

5.  Tropistic  reactions,  in  which  the  position 
of  the  axes  or  of  the  entire  body  is  changed 
in  response  to  direction  or  intensity  of  the 
rays  and  with  respect  to  special  wave-lengtha 
Various  parts  of  the  spectrum  may  be  active 
in  different  organisms. 

6.  The  indirect  action  of  light  on  rate, 
course  and  amount  of  growth,  together  with 
morphogenic  reactions.  Such  effects  have  not 
yet  been  analyzed  to  an  extent  which  might 
furnish  data  for  a  rational  discussion  of  the 
direct  effects  of  light  on  growth.  Indirect 
effects  are  recognizable. 

7.  Action  of  light  on  environic  conditions 
exemplified  in  the  ionization  of  the  air  by  the 
shorter  wave-lengths  as  described  by  Spodur. 

Experimentation  upon  any  of  these  subjects 
requires  sources  of  light  under  good  control, 
screens  for  transmitting  special  regions  of  the 
spectrum  and  methods  of  measurement  of  the 
relative  intensity  of  the  illmnination  falling 
on  the  organism. 

Sunlight  may  serve  in  some  work  when  the 
requisite  screens  are  available,  but  incandes- 
cent filaments,  mercury  and  amalgam  vapor 
arcs  enclosed  in  glass  or  in  quartz  may  be 
used  as  sources  of  light  down  to  wave-lengtha 
of  .28^ 

Layers  of  liquid,  pigments  in  gelatine  and 
other  perishable  screens  have  served  admirably 
in  some  demonstration  and  research  work,  but 
when  long-continued  exi>osure8  to  intensities 
approaching  those  of  normal  sunlight  are  de- 
sired a  durable  screen  is  necessary.  A  series 
of  formuke  for  a  number  of  glasses  which 
would  transmit  various  parts  of  the  spectrum 
has  been  developed  in  the  laboratory  of  ft 
prominent  firm  of  glass-makers.     These  msy 
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now  be  obtained  in  stamped  plates  6i  X  ^i 
inches. 

A  brief  characterization  of  a  few  of  these 
is  given  below : 

Bed:  High  transmission  in  red  removes  all 
light  below  .61 /a. 

Blue:  Transmits  only  blue  below  ,62 fi  and 
may  be  made  deeper  to  transmit  only  below 

Yellow:  High  transmission  in  red  and  infra- 
red and  through  green  to  .48 /a  giving  about 
75  per  cent,  of  incident  white  light.  All  ultra- 
violet absorbed. 

Uviol:  Transparent  to  visible  spectrum, 
transmitting  ultra-violet  to  .31  fA  in  sheets  i 
inch  thick,  to  80/i  through  }  inch  thick. 

H eat' Absorbing :  Absorbs  most  of  infra- 
red and  97  per  cent,  of  heat  of  Nernst  lamp — 
gives  a  pyrheliometer  reading  about  half  that 
of  good  window  glass.  Transmits  65  per  cent, 
of  incident  white  light. 

Formulffi  of  twenty  other  glasses  are  avail- 
able by  the  use  of  which  the  regions  of  the 
spectrum  noted  above  may  be  modified  or  dif- 
ferent separations  made.  Desirable  effects 
may  also  be  obtained  by  combination  of  two 
screens.  Thus  for  instance  light  passing 
through  a  yellow  of  the  type  described  above 
and  the  heat  absorbing  glass  loses  all  the 
spectrum  except  the  yellow  and  a  small  part 
of  the  red. 

The  only  thoroughly  reliable  measurements 
of  solar  radiation  available  to  the  biologist 
are  those  made  with  the  Angstrom  and  Abbot 
type  of  pyrheliometer  which  recorded  the  total 
normal  insolation  in  heat  units.  However,  in 
the  blue-violet  region  of  the  spectrum,  which 
is  of  especial  interest  to  the  biologist,  this 
type  of  instrument  is  not  sufficiently  sensitive. 
It  is  therefore  proposed  to  use  the  photo-elec' 
trie  cell  as  developed  by  Elster  and  Oeitel. 
This  instrument  has  the  great  advantages  of 
extreme  sensitiveness  in  the  blue-violet  region 
and  ease  of  manipulation;  it  records  immedi- 
ate and  directly  proportional  values,  and  can 
be  used  for  extensive  ranges  of  intensities. 

A  comparison  of  the  results  to  be  obtained 
by  the  use  of  the  two  methods  is  afforded  by 
the  data  given  below.    Direct  sunlight  at  the 


Desert  Laboratory  is  taken  as  100,  and  the 
figures  in  both  cases  are  percentages  of  this 
total.  The  values  from  the  pyrheliometer  were 
calculated  in  calories  per  sq.  cm.  per  minute, 
and  those  of  the  sodium  photo-electric  cell  are 
from  readings  of  the  high  sensitvity  galva- 
nometer. 

Proportion  of  Dlreet  Simllglit  (Sun- 
liCht  -■  1.39  CatorloB  per  Sq. 
niumlnatlon  Cm.  per  Minute) 

BmitbaonlAn  Pyrhe-       Sodium  Cell 
llometer  Values  Values 

Direct  sunlight  at 100%  100% 

Trangmission— 

Uviol  glass  90.2%  86.6% 

Yellow  glass 53.6%  5.1% 

Bed  glass   42.4%  0.62% 

Heat-absorbing    glass.  25.4%  63.2% 

Blue  glass 10.5%  49.0% 

These  results  show  a  total  value  of  normal 
sunlight  through  uviol  glass  transmitting  the 
entire  spectrum  not  being  widely  different  by 
the  use  of  the  two  instruments,  although  the 
pyrheliometer  values  are  derived  from  the 
longer  wave-lengths  and  those  of  the  sodium 
cell  from  the  shorter  ones. 

It  may  be  assumed  that  half  of  the  total 
energy  registered  by  the  pyrheliometer  is 
strictly  within  the  red,  which  causes  but  little 
action  in  the  sodium  cell. 

The  p3nrheliometer  shows  a  total  of  nearly 
54  per  cent,  of  the  energy  of  sunlight  passing 
through  the  yellow  screen  which  transmits 
from  red  to  and  including  the  blue-violet. 

Perhaps  the  most  interesting  results  are 
those  which  are  obtained  by  measurement  of 
light  passed  through  the  so-called  heat-absorb- 
ing screen,  which  has  been  found  to  transmit 
the  visible  spectrimi  except  the  longer  red  and 
infra-red. 

The  pyrheliometer  reading  of  such  a  glass  is 
but  25  per  cent,  of  clear  sunlight,  while  the 
sodiimi  cell  records  63.2  per  cent,  of  the  total. 
A  notable  difference  between  the  recording 
action  of  the  two  instruments  in  the  blue  is 
also  evident.  It  is  self-evident  that  the  uni- 
versal method  of  calibration  of  sunlight  in- 
tensities by  the  pjrrheliometer  does  not  give 
results  which  are  adequate  or  correct  in  all  of 
the  various  aspects  of  the  physiological  effects 
of  light. 
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Measiuement  of  light  from  artificial  souioeB 
has  been  done  chiefly  by  photometric  meth- 
ods, but  it  is  to  be  pointed  out  that  the  re- 
sults obtained  in  this  manner  are  scarcely 
more  adequate  than  those  of  the  pyrheliometer. 

The  sodium  cell  connected  with  a  suitable 
portable  galyanometer  ofFers  many  advantages 
for  the  measurement  of  light  intensities  in 
natural  habitats,  and  a  comparison  should  be 
made  between  it  and  the  various  photometers 
and  iUuminometers  which  are  now  being  rec- 
ommended to  the  forestry  student  and  the 
ecologist.  It  seems  highly  probable  that  more 
exact  measurements  in  the  blue-violet  region 
so  important  in  photolysis  and  phototropism 
will  yield  information  by  which  some  of  the 
current  discordant  results  may  be  harmonized. 
In  any  case  the  action  of  the  photoelectric  cell 
in  light  is  more  nearly  parallel  to  that  of  the 
organism  than  that  of  any  other  light  meas- 
uring instruments  hitherto  available. 

We  are  indebted  to  Professor  Jacob  Kunz, 
of  the  University  of  Illinois^  who  has  very 
kindly  constructed  some  cells  to  meet  our  par- 
ticular needs  and  whose  advice  has  been  most 
helpful  in  the  application  of  this  instrument 
to  physiological  uses. 

D.  T.  MaoDouoal, 
H.  A.  Spoehb 

DiSKRT  LABOKATOKT, 

Tucson,  Asuona, 
March  30,  1917 


SOCIETIES  AND  ACADEMIES 

THE  BIOLOGICAL  SOCIBTY  OP  WASHINGTON 
Thx  569th  regular  meeting  of  the  Bodety  was 
held  in  the  Assembly  Hall  of  the  Cosmos  dub, 
Saturday,  April  7,  1917|  called  to  order  at  8  p.ii. 
by  President  Hay  with  45  persons  in  attendance. 

Under  the  heading  brief  notes  and  exhibition  of 
specimens  Dr.  B.  W.  Shufeldt  exhibited  lantern 
slides  of  living  California  quail,  calling  attention 
to  their  rapidlj  diminishing  numbers.  Dr.  L.  O. 
Howard  called  attention  to  the  cocoon  of  a  Cecropia 
moth  containing  moon-stones  that  had  lately  come 
to  his  notice.  He  expressed  the  opinion  that  they 
had  been  placed  there  hj  a  thieving  crow  or  blue- 
jaj.  l£r.  A.  Wetmore  stated  in  this  connection 
that  he  had  seen  bluejays  insert  small  acorns  and 
kernels  of  com  into  large  cocoons. 


The  regular  program  consisted  of  two  eammuni- 
cations: 
A  Note  on  the  Hibematum  of  the  Mmd-tmrOe: 

Alxxandxb  WiTMoas  AND  Fkanois  Habfes. 

The  authors  reported  finding  a  specimen  of 
Kinoetemon  penneylvanicvm  shortly  after  it  hsd 
left  its  underground  winter-quarters.  The  hob 
from  which  it  had  emerged  was  beneath  a  dense 
growth  of  green-briar  in  an  old  field  and  about 
fifty  yards  from  the  nearest  marsh.  The  burrow 
was  9i  inches  deep,  and  was  open  save  at  the 
lower  end|  where  the  animal  had  apparently  lain 
encased  in  a  mass  of  mud.  The  actions  and  condi- 
tions of  the  turtle  after  being  placed  in  water 
were  described  in  detail,  and  an  account  of  a  post- 
mortem examination  of  the  viscera  was  given. 
Messrs.  W.  P.  Hay,  M.  W.  Lyon,  Jr.,  and  Wm. 
Palmer  took  part  in  the  discussion. 

Botanising  in  the  Hawaiian  leUmda:  A  8.  Hitch- 

OOCK. 

The  speaker  visited  the  Hawaiian  Islands  during 
five  months  of  1917.  He  said  the  trade  winds  de- 
posit their  moisture  upon  the  eastern  and  northen 
mountains  of  all  the  islands,  furnishing  the  condi- 
tions for  rain  forests  in  these  regions.  The  lee 
side  of  the  islands  is  dry  even  to  aridity.  An  in- 
teresting feature  of  the  wet  areas  at  or  near  the 
summit  of  the  ridges  are  the  open  bogs.  These 
bogs  are  devoid  of  trees  and  large  shrubs,  but  con- 
tain a  variety  of  low  shrubs  and  herbaoeoui 
plants.  Many  species  form  tussocks,  or  hemispheri- 
cal masses  raised  above  the  level  of  the  bog.  The 
most  conspicuous  of  the  tussocks  is  made  by  t 
sedge  (Oreohohu  furcattu  Mann.).  Three  peeuHar 
species  of  Panicum  are  tussock-formers  {Patiievm 
monticola  Hillebr.,  P.  inibricatum  Hillebr.  and  P. 
isachnoidee  Munro).  Owing  to  the  extrone  isola- 
tion of  the  islands  the  flora  is  peculiar  and  interest- 
ing. The  family  Lobeliacese  is  represented  bj 
about  100  species,  belonging  to  about  6  genen. 
Many  species  are  arboreous,  forming  trunks  ten  to 
twenty  feet,  or  in  a  few  cases  as  much  as  forty 
feet  high.  The  crown  of  foliage  gives  the  aspect 
of  a  palm.  The  grasses,  disregarding  the  intro- 
duced species,  are  not  numerous,  but  several  are 
peculiar.  The  genus  Eragrostie  is  represented  hj 
numerous  species.  A  rare  species  of  Poa  (Foa 
eiphonoglossa  Hack.)  produces  leafless  rushlike 
stems,  as  much  as  fifteen  feet  long.  His  talk  wu 
illustrated  by  maps,  botanical  specimens  and  sn- 
merous  lantern-slide  views  of  various  features  of 
the  islands. 

M.  W.  Lyon,  Jb., 
Beeording  Secretary 
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THE  SOURCES  OF  NERVOUS  ACTIVITY* 
I  CAN  not  proceed  with  what  I  have  to 
say  without  speaking  first  a  word  of  con- 
gratnlation  and  thanks  to  those  whose  ma- 
terial and  intellectual  resources  have  made 
the  Scripps  Institution  for  Biological  Re- 
search an  actuality.  Biologists  the  world 
over  are  coming  to  be  more  and  more  de- 
pendent for  their  training  and  inspiration 
upon  just  such  establishments  as  this.  The 
introduction  into  our  institutions  of  learn- 
ing of  the  laboratory  with  its  unique  and 
novel  educational  methods  was  indeed  a 
vast  step  in  modern  progress,  but  it  can  be 
said  in  no  sense  to  have  rendered  super- 
fluous the  laboratory  designed  for  pure  re- 
search. This,  from  the  time  of  Davy  and 
Faraday,  has  retained  its  original  function 
unimpaired  and  has  been  the  means  of  di- 
recting mankind  to  many  of  his  most  profit- 
table  lines  of  endeavor.  Such  research  in- 
stitutions, which  by  a  happy  concurrence  of 
events  have  been  much  on  the  increase  of 
recent  years,  must  always  remain  the  high- 
est shrines  of  science.  They  originate,  they 
conserve,  they  hand  on ;  and  all  this  is  done 
without  the  interference  of  the  pedagogue ; 
in  other  words,  their  scholarship,  to  use 
that  term  in  its  best  sense,  is  of  the  highest 
order.  In  them  the  true  spirit  of  science  is 
better  exemplified  than  in  any  other  tjrpe 
of  institution  that  we  possess.  It  is  there- 
fore a  time  for  congratulation  when  the 
Scripps  Laboratory  can  open  its  doors  more 
widely  than  ever  before  to  those  who  have 
reason  to  make  use  of  its  abundance. 
It  has  been  in  such  institutions  as  this 

1 A  dedicatory  address  delivered  Augost  9,  1916, 
at  the  Scripps  Institution  for  Biological  Besearch 
of  the  University  of  California. 
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that  in  the  past  few  years  I  have  been  con- 
ducting studies  on  the  origin  of  that  most 
intricate  and  complex  systems  of  organs, 
the  nervous  system,  and  in  fact  it  is  to  this 
institution  that  I  have  come  for  a  time  to 
continue  such  investigations.  It  may  not  be 
inappropriate,  therefore,  if  I  attempt  to  tell 
you  in  as  simple  and  direct  a  way  as  I  can 
something  of  the  problem  on  which  I  have 
been  working  and  of  the  results  that  I  be- 
lieve I  have  attained. 

Every  one  knows  nowadays  that  there  is 
an  intimate  and  important  relation  between 
man's  intelligence  and  his  brain,  that  his 
eyes,  ears  and  other  sense  organs  deliver  to 
him  information  concerning  the  exterior, 
and  that  by  means  of  his  muscles  controlled 
through  his  nerves,  he  can  mold  his  sur- 
roundings more  or  less  to  his  liking.  But 
perhaps  few  persons  have  realized  how 
strictly  nervous  all  these  operations  really 
are.  Take,  for  instance,  the  apparently 
simple  question  of  the  seat  of  our  sensa- 
tions. To  an  untrained  person  the  pain  of 
a  pin  prick  is  located  where  the  pin  enters 
his  skin.  To  him  nothing  seems  more  ob- 
vious and  certain  than  that  the  punctured 
spot  is  the  seat  of  the  pain  and  any  attempt 
to  change  his  view  on  this  point  will  usually 
be  regarded  by  him  with  suspicion  and  mis- 
trust, for  it  seems  contrary  to  common 
sense.  Such  persons  adopt  more  or  less  un- 
consciously the  opinion  held  by  many  of  the 
ancients  that  our  sensations  are  spread 
completely  through  our  bodies,  an  opinion 
which  we  have  been  obliged  to  give  up. 
The  reasons  for  this  change  of  view  are  sev- 
eral. First,  it  has  become  well  known  that, 
if  a  nerve  distributed  to  a  given  area  of 
skin  is  cut  at  some  distance  from  that  area, 
the  spot,  though  unaffected  in  any  direct 
way  by  the  operation,  will  give  rise  to  no 
further  sensations  even  when  it  is  severely 
stimulated.  Hence  it  is  clear  that  the  sen- 
sations do  not  reside  simply  in  the  skin. 


But  not  only  may  pain  thus  be  absent  from 
a  given  area  of  skin;  it  may  be  present 
when  the  skin  with  which  it  is  supposed  to 
be  associated  is  absent.  Persons  who  bj 
accident  or  otherwise  have  lost  an  arm  or  a 
leg  often  experience  long  after  the  loss 
vivid  and  intense  sensations  from  definite 
parts  of  the  missing  member.  So  precise 
and  sharp  are  these  sensatfons  and  so  cer- 
tainly do  they  seem  to  be  associated  with 
the  lost  part  that  some  of  the  less  knowing 
of  these  unfortunates  have  attempted  to  ex- 
hume or  otherwise  get  possession  of  the  lost 
member  in  an  endeavor  to  alleviate  their 
unpleasant  sensations.  These  misunder- 
standings, for  such  they  are,  can  be  swept 
away  and  the  matter  put  in  its  true  light 
when  we  recognize  that  our  sensations  are 
not  located  in  the  peripheral  parts  affected 
but  in  the  central  nervous  syBtem,  and 
within  that  portion  of  it  known  as  the  cere- 
bral cortex.  As  long  as  this  organ  is  in- 
tact, sensations  may  arise,  and,  though 
these  are  usually  due  to  nervous  impulses 
from  the  sense  organs,  they  may  be  called 
forth  by  an  internal  stimulus  as  welL 
Thus  it  is  that  a  missing  arm  may  be  repre- 
sented by  sensations  years  after  it  has  been 
severed  from  the  body.  With  a  loss  of  an 
appropriate  part  of  the  cerebral  cortex, 
however,  comes  a  loss  of  sensation  that  is 
absolute  and  filial.  From  this  there  is  no 
recovery.  Our  sensations  then  are  not 
spread  throughout  our  bodies,  as  was 
taught  in  ancient  times  but  are  limited 
strictly  to  the  nervous  system  and  in  aU 
probability  to  that  part  known  as  the  cere- 
bral cortex. 

Not  only  are  our  sensations  thus  activi- 
ties of  the  cortical  part  of  the  brain,  but 
there  is  good  reason  for  believing  that  our 
whole  conscious  life  is  similarly  restricted. 
In  the  cerebral  cortex  lies  memory  with  its 
wealth  of  stored  experiences,  in  this  organ 
love,  hate  and  fear  come  into  being;  here 
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arise  the  cool  deliberations  of  the  man  of 
science,  the  dreams  and  aspirations  of  the 
poet,  the  passion  of  the  religious  enthusi- 
ast, and,  when  abnormalities  intervene,  the 
ravings  of  the  madman.  Contrary  to  an- 
cient belief,  the  spleen  does  not  engender 
temper,  nor  do  the  affections  flow  from  the 
heart.  These  and  all  other  like  attributes 
proceed  from  the  brain.  And  jet  the  old 
traditions  have  so  strong  a  hold  upon  us 
that  I  doubt  whether  any  modem  suitor 
would  forward  his  cause  by  offering  to  the 
lady  of  his  choice  the  real  organ  of  his  af- 
fection, his  cerebral  cortex,  rather  than  his 
heart. 

Accepting  the  modem  view  that  the  con- 
scious life  of  man  is  not  a  function  of  his 
body  as  a  whole  but  an  activity  limited 
strictly  to  his  nervous  system,  it  follows 
that  the  evolution  of  this  system  becomes  a 
question  of  special  interest.  In  man  and 
the  other  higher  animals  this  system  con- 
sists of  a  most  intricate  collection  of  trans- 
mitting fibers,  end-stations,  centers  and  the 
like  so  disposed  as  to  receive  and  record 
the  influx  of  surrounding  changes  and  to 
respond  to  these  by  appropriate  movements. 
The  light  of  a  friendly  countenance  reaches 
US  through  the  eye  and  a  word  of  salutation 
through  the  ear  and  off  comes  the  hat  in  re- 
sponse. When  we  scrutinize  more  closely 
the  machinery  of  these  operations,  we  find 
it  simple  in  outline,  though  inconceivably 
intricate  in  detail.  There  are  first  of  all  the 
sense  organs  of  the  body,  the  eyes,  ears, 
nose,  mouth  and  so  forth  each  attuned  to  a 
particular  set  of  influences  or  stimuli  and 
each  delivering  to  the  central  organs  evi- 
dences of  the  momentary  states  of  these 
stimuli  in  the  exterior.  Next  are  the  cen- 
tral organs,  the  brain,  spinal  cord  and  the 
like,  parts  that  receive  the  flood  of  sensory 
information  from  the  outer  world  and  pass 
it  on  unnoticed  or  store  some  remnant  of  it 
as  a  part  of  life's  experience.    Last  of  all 


are  the  voluntary  muscles  set  in  action  by 
impulses  from  the  central  apparatus  and 
capable  of  performing  the  thousand  acts 
good  or  ill  that  make  us  the  responsible  be- 
ings that  we  are.  These  in  gross  outline  are 
the  three  great  categories  of  our  nervous 
machinery,  or  better,  of  our  neuromuscular 
machinery,  for  muscles  are  necessarily  an 
integral  part  of  this  chain.  When  such  a 
chain  goes  into  action,  sense  organ,  central 
nervous  organ  and  muscle,  we  speak  of  this 
as  a  reflex,  for  it  resembles  light  in  that  it 
passes  from  an  external  source  inward  to  a 
central  organ  whence  it  is  reflected,  so  to 
speak,  outward  to  the  muscle. 

If  we  examine  the  nervous  systems  of  ani- 
mals lower  than  man,  we  find  in  them  the 
same  three  categories  of  parts.  All  the  ver- 
tebrates from  the  mammals  to  the  fishes 
have  sense  organs,  central  nervous  organs 
and  muscles.  The  same  is  true  of  the  snails, 
the  clams,  the  insects,  the  crabs  and  many 
others.  Even  the  worms  possess  these  three 
classes  of  organs,  though  with  less  differen- 
tiation as  a  rule  than  in  the  higher  animals. 

But,  when  we  study  the  jelly  fishes,  the 
sea  anemones,  or  hydroids,  the  case  is  dif- 
ferent. Here  we  meet  with  an  obvious  sim- 
plification and  what  is  noteworthy  is  that 
all  three  parts  are  not  equally  reduced,  but 
that  one,  namely,  the  central  organ,  has 
suffered  almost  complete  obliteration.  In 
these  lowly  creatures  the  sense  organs, 
either  in  the  definite  form  of  eye  spots  and 
the  like,  or  as  broad  receptive  surfaces  with- 
out great  specialization,  are  superimposed 
almost  directly  upon  the  more  deeply 
seated  muscles.  Such  animals  often  have 
not  even  a  trace  of  an  intervening  nervous 
organ  that  could  be  called  a  central  organ. 
The  sense  organs  may  thus  connect  directly 
with  the  muscles.  Obviously  under  these 
circumstances  the  sense  organs  lack  entirely 
that  function  that  they  showed  in  so 
marked  a  degree  in  the  higher  animal. 
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namely^  the  supply  to  the  central  organs  of 
information,  bo  to  speak,  as  to  environmen- 
tal changes.  In  these  more  simplified  con- 
ditions they  must  be  restricted  to  the  simple 
process  of  exciting  the  muscles  to  activity 
in  consequence  of  special  forms  of  sensory 
stimulation.  They  act,  in  other  words,  as 
a  series  of  local  triggers  to  set  off  muscular 
activity  in  various  parts  of  the  body  as 
needed.  Here  then  we  see  a  stage  in  the 
evolution  of  the  nervous  system  in  which 
the  sense  organ  and  the  muscle  are  the  es- 
sential parts,  but  the  central  organ  is  to  all 
intents  and  purposes  omitted.  Obviously, 
this  stage  must  precede  that  in  which  cen- 
tral organs  are  present  and  these  organs, 
brain,  spinal  cord  and  the  like,  must  be 
looked  upon  as  of  later  racial  origin  than 
sense  organs  and  muscles.  It  may  at  first 
sight  seem  strange  that  so  significant  and 
all-important  an  organ  as  the  brain  should 
have  been  evolved  secondarily  in  relation 
to  sense  organs,  but  such  seems  to  be  the 
case  and  we  are  justified,  I  believe,  in  stat- 
ing that  animals  possess  a  brain  in  conse- 
quence of  their  having  previously  had  sense 
organs,  not  that  they  possess  sense  organs 
because  they  have  a  brain. 

The  absence  of  a  central  organ  and  the 
presence  merely  of  sense  organs  and  mus- 
cles in  sea  anemones  and  other  like  forms 
makes  itself  felt  in  the  activities  of  these 
animals.  As  I  have  already  pointed  out, 
that  feature  above  all  others  that  makes  one 
of  the  higher  animals,  and  especially  man, 
a  unit,  is  the  possession  of  mental  traits. 
Our  conscious  life  affords  our  strongest 
claim  to  individuality.  When  this  is  dis- 
turbed, as  in  cases  of  double  personality  or 
in  the  various  forms  of  insanity,  even  so 
practical  a  matter  as  the  law  takes  cogni- 
zance and  we  treat  such  individuals  differ- 
ently from  the  common  run  of  men.  This 
unifying  infiuence  of  the  nervous  system, 
technically  spoken  of  as  its  integrative  ac- 


tion, is  almost  completely  absent  from  saeh 
animals  as  the  jelly  fish  and  sea  anemones. 
With  them  individuality  is  a  very  subordi- 
nate character,  and  it  is  questionable 
whether  they  possess  any  trace  whatever  of 
that  trait  which  we  denominate  x)er8onalitj 
in  ourselves.  They  possess  no  single  organ 
to  which  the  nervous  experience  of  their 
various  parts  may  be  referred  to  the  ad- 
vantage of  the  whole.  Hence  such  nervotifl 
organization  as  they  have  is  appropriately 
styled  diffuse,  in  contrast  with  the  central- 
ized condition  of  higher  forms. 

The  significance  of  this  state  of  affairs  is 
well  seen  in  the  activities  of  sea  anemones. 
Many  years  ago  it  was  shown  that,  if  a 
single  tentacle  is  snipped  from  the  mouth 
region  of  a  sea  anemone  and  held  in  sea- 
water  so  that  the  observer  can  recall  which 
side  of  the  tentacle  was  originally  turned 
toward  the  mouth  of  the  animal,  the  ten- 
tacle will  be  found  to  entangle  food  and  to 
twist  itself  in  a  direction  that  would  be  ap- 
propriate for  the  delivery  of  the  food  to  the 
mouth  were  that  aperture  still  in  its  orig- 
inal relation  with  the  tentacle.  This  re- 
sponse, which  has  been  repeatedly  con- 
firmed by  others,  including  myself,,  shows 
that  each  tentacle  contains  within  itself  the 
necessary  nerve  and  muscle  to  carry  out  its 
own  movements,  and  that  it  is  not  depend- 
ent, as  in  the  case  of  the  arms,  legs,  jaws  and 
so  forth  of  the  higher  animals,  upon  a  dis- 
tantly located  central  nervous  organ  to 
initiate,  control  and  subdue  its  movements. 
In  a  similar  way  I  have  recently  shown 
that  the  pedal  disc  with  which  many  sea 
anemones  creep  about  will,  in  certain  spe- 
cies, carry  out  perfectly  normal  locomotor 
movements  even  after  the  other  half  of  the 
animal,  including  the  mouth  and  tentacles, 
has  been  cut  away.  This  instance  also 
demonstrates  the  neuromuscular  adequa<7 
of  the  part  of  the  animal  concerned  and  its 
relative  independence  of  the  rest.    Autonr 
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omy  of  parts,  then,  is  one  of  the  most  strik- 
ing asi)ects  of  the  neuromuscular  organiza- 
tion of  the  sea  anemones  and  Is  strong 
evidence  in  favor  of  the  absence  of  a  central- 
ized nervous  organ  in  these  animals.  The 
same  conclusion  can  be  drawn  from  certain 
aspects  of  the  feeding  habits  of  sea  ane- 
mones. If  one  of  these  animals  is  persist- 
ently but  slowly  fed  by  the  tentacles  on  one 
side  of  its  mouth,  it  will  sooner  or  later 
cease  to  take  food  by  these  tentacles,  though 
the  muscles  of  the  tentacles  are  in  no  sense 
fatigued.  If  food  is  now  applied  to  the 
tentacles  on  the  opposite  side  of  the  mouth, 
feeding  will  recommence  almost  as  though 
the  animal  had  not  been  fed  previously. 
Thus  the  change  of  response  induced  on 
one  side  of  the  mouth  has  had  little  or  no 
effect  on  the  other,  a  condition  referable  to 
the  absence  of  a  central  nervous  organ.  It 
is  thus  evident  how  different  the  organiza- 
tion and  the  responses  of  an  animal  without 
a  central  nervous  organ  are  as  compared 
with  those  of  forms  possessing  such  an  or- 
gan. 

Sense  organs  and  muscles  may  therefore 
be  regarded  as  two  elements  more  primitive 
than  the  central  nervous  organs  in  the  evo- 
lution of  the  neuromuscular  mechanism. 
What  is  the  source  of  these  two  parts  1  Did 
they  arise  together,  twins  at  a  single  birth, 
or  is  one  the  older,  and,  if  so,  which  t 
Eleinenberg  in  his  theory  of  the  neuromus- 
cular cell,  and  the  Hertwigs  in  their  ac- 
count of  the  nervous  system  of  sea  ane- 
mones, were  both  led  to  declare  in  favor  of 
the  simultaneous  and  dependent  origin  of 
nerve  and  muscle.  Claus  believed  that 
these  two  elements  arose  independently  and 
came  together  secondarily,  a  view  subse- 
quently espoused  by  Chun.  When,  how- 
ever, animals  more  primitive  than  sea  ane- 
mones, such,  for  instance,  as  sponges,  are 
studied,  a  different  solution  to  the  problem 
from   those   just   suggested   is    obtained. 


These  lowly  forms  as  mature  animals  pos- 
sess no  powers  of  locomotion  whatever  and 
the  few  movements  that  their  bodies  exhibit 
are  carried  out  with  the  utmost  delibera- 
tion and  slowness.  They  can  very  slightly 
and  always  with  great  slowness  bend  and 
unbend  their  bodies  as  a  whole,  and  they 
can  close  and  open  the  numerous  inlets 
and  the  few  outlets  by  which  the  spaces 
within  their  substance  are  set  into  com- 
munication with  the  surrounding  water. 
All  these  movements  are  carried  out  by  a 
very  simple  form  of  muscular  tissue  and 
so  far  as  concerns  the  study  of  their  bodies, 
both  anatomical  and  physiological,  there  is 
no  evidence  whatever  of  the  presence  of 
sense  organs  or  other  forms  of  nervous  tis- 
sue. It  therefore  seems  quite  certain  that 
in  sponges  we  have  primitive  animals  pos- 
sessed of  muscle  but  devoid  of  nerve  even  in 
the  form  of  sense  organs,  and  we  may  there- 
fore conclude  that,  between  muscle  and 
sense  organs,  the  muscle  is  of  more  ancient 
origin  and  marks  the  beginnings  of  that 
series  of  functionally  related  parts  that  cul- 
minates in  the  central  nervous  systems  of 
the  higher  animals. 

These  views  as  to  the  steps  in  the  evolu- 
tion of  the  nervous  system,  as  to  the  sources 
of  our  nervous  structures  and  activities, 
have  already  found  expression.  They  carry 
with  them,  however,  certain  implications 
concerning  the  manner  in  which  we  should 
frame  our  hypotheses  as  to  the  springs  of 
nervous  action,  implications  that  have  not 
been  so  generally  appreciated.  In  the  early 
part  of  this  address  I  sketched  the  com- 
monly accepted  view  of  the  organization  of 
nerve  and  muscle  in  the  higher  animals. 
From  the  standpoint  of  human  interests  the 
sense  organ  is  the  avenue  through  which  we 
gather  in  the  course  of  our  lives  that  enor- 
mous body  of  information  concerning  our 
surroundings.  By  smell,  taste  and  touch 
we  gain  a  knowledge  of  the  more  elemen- 
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tary  chemical  and  physical  aspects  of  the 
environment.  Touch,  moreover,  gives  ns 
form  and  position  and  passes  imperceptibly 
into  that  vague  but  enormously  important 
sense,  the  muscle  sense,  through  which  the 
movements  of  our  bodies,  our  limbs  and 
other  parts  are  checked  and  adjusted  and 
the  whole  problem  of  spatial  relations  re- 
ceives a  new  setting.  Closely  allied  to  these 
senses  is  the  ear  as  an  organ  of  equilibra- 
tion responding  to  the  pull  of  gravity  and 
to  our  sudden  changes  in  position  and,  like 
the  muscle  sense,  affecting  our  conscious 
states  so  slightly  that  we  scarcely  know  we 
have  such  a  sense  till  on  sea  or  on  train  ex- 
cessive stimulation  due  to  the  unusual  form 
of  motion  draws  on  characteristic  discom- 
forts. Next  may  be  mentioned  the  ear  as 
an  organ  of  hearing  attuned  to  the  sounds 
of  nature  and  in  man  attentive  to  the  voice, 
that  marvelous  means  of  signaling  whereby 
the  momentary  mental  life  of  one  human 
being  can  be  quickly  and  accurately  im- 
posed upon  another.  And  finally  the  eye 
with  its  responsiveness  to  light  three  thou- 
sand times  greater  than  that  of  the  most 
sensitive  photographic  plate,  adjusted  to 
color  and  to  form,  and  in  no  whit  behind 
the  ear  in  its  social  significance.  Thus  our 
sense  organs  literally  deluge  us  with  a  flood 
of  messages  concerning  our  surroundings 
and  yield  us  all  the  elements  out  of  which 
our  mental  life  is  built.  In  fact  there  is 
good  reason  to  believe  that  without  this  sen- 
sory inrush  consciousness  itself  could  never 
come  into  being.  The  newborn  brain  is  not 
unlike  the  western  desert ;  only  after  irriga- 
tion in  the  form  of  sensory  inflow  does  con- 
sciousness begin  to  blossom. 

Considering  the  enormous  significance  of 
the  sense  organs  for  man  as  the  means  of 
supplying  him  with  the  content  of  his  mind, 
it  is  not  surprising  that  in  attacking  the 
problem  of  the  brain  and  our  mental  states 
students  should  have  made  their  approach 


almost  entirely  from  the  sensory  side.  The 
quality  and  quantity  of  sensations  were  ex- 
haustively investigated  and  even  the  cen- 
tral nervous  organs  were  dealt  with  from 
the  standpoint  of  their  sensory  relations. 
In  brief,  the  sensation  became  more  and 
more  the  established  unit  in  considering 
nervous  action,  and  we  were  led  to  inter- 
pret the  nervous  states  of  the  whole  range 
of  lower  animals  by  the  sense  organs  they 
were  shown  to  possess.  If  a  particular 
worm  or  jelly  fish  had  an  unusually  de- 
veloped eye,  it  was  assumed  that  the  given 
animal  enjoyed  an  excess  of  sensation  aldn 
to  sight  with  us  as  compared  with  its  less 
fortunate  neighbors.  If  a  crawfish  inhabit- 
ing caves  possessed  degenerate  eyes,  but  was 
covered  with  enormously  developed  tac- 
tile hairs,  it  was  supposed  to  have  realized 
something  of  that  excessive  development  of 
touch  which  we  know  is  characteristic  of 
the  human  blind.  Thus  the  well-known  re- 
lations of  our  sense  organs  to  our  mental 
life  gave  a  basis  for  the  assumption  of  cor- 
responding mental  states  in  the  lower  ani- 
mals. 

If,  however,  the  sources  of  our  nervous 
organs  are  such  as  I  have  sketched,  it  is  ex- 
tremely doubtful  whether  the  interpreta- 
tions just  mentioned  are  at  all  justifiable. 
In  the  beginning  sense  organs  had  nothing 
whatever  to  do  with  the  delivery  of  mes- 
sages to  a  conscious  center.  They  were  or- 
gans concerned  merely  with  the  calling 
forth  of  muscular  movements.  The  animal 
with  especially  developed  eyes  or  with  un- 
usual organs  of  touch  is  not  necessarily  en- 
dowed with  special  sensations  in  these  di- 
rections; it  may  be  an  animal  merely 
adapted  to  respond  with  unusual  delicacy 
to  light  or  touch  and  without  central  ner- 
vous relations  at  alL  Thus  the  senite  organs 
in  the  lower  animals  come  to  have  a  very 
different  significance  from  that  formerly  at- 
tributed to  them.    They  are  special  means 
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of  exciting  action  rather  than  organs  of  an 
informing  nature.  It  must  also  not  be  for- 
gotten that  though  the  sense  organs  of  the 
higher  animals  are  in  many  cases  primarily 
organs  of  information,  so  to  speak,  they 
probably  all  still  retain  their  original  func- 
tion of  exciting  muscles,  at  least  indirectly, 
to  action.  They  are  the  beginnings  of  prac- 
tically all  reflex  arcs.  Not  only  is  this  true, 
but  not  a  few  of  them  retain,  so  far  as  our 
conscious  life  is  concerned,  much  of  that 
hidden  and  submerged  state  that  character- 
izes them  in  the  lower  animals.  They  lie  in 
their  activities  below  the  conscious  and  even 
the  subconscious  level.  This  can  be  exem- 
plified in  one  of  the  senses  already  named, 
the  muscle  sense.  We  are  almost  continu- 
ously cognizant  of  light,  noise,  smell  and 
so  forth,  but  we  find  it  almost  impossible  to 
realize  in  our  conscious  states  sensations 
from  the  muscle  sense.  Obscure,  vague  and 
indefinite,  they  impress  us  scarcely  at  all. 
Only  here  and  there  do  they  appear  to  rise 
into  the  region  of  strong  sensation.  Within 
the  last  few  years  it  has  been  shown  that 
the  sensation  of  hunger  is  dependent  upon 
stomach  movements.  Each  hunger  pang  is 
due  to  a  wave  of  muscular  contraction  pass- 
ing over  the  walls  of  the  stomach.  It  is, 
therefore,  not  improbable  that  the  hunger 
pang  is  a  muscle  sensation  that,  from  its  or- 
ganic importance,  has  lifted  itself  from  the 
low  level  of  unconscious  activity  into  the 
higher  strata  of  our  conscious  states. 

The  great  majority  of  the  sense  organs  of 
the  lower  animals  are  concerned  with  yield- 
ing impulses  to  motion  that  are  in  no  way 
associated  with  consciousness,  and  this  is 
undoubtedly  their  primitive  function. 
Such  animals  often  exhibit  complicated  sys- 
tems of  transmission  tracts  connecting  their 
sense  organs  with  their  muscles,  and  these 
tracts  collectively  mark  the  beginning  of  a 
central  nervous  system.  It  is  probable  that 
a  sensory  equipment  of  this  kind,  with  the 


well-established  beginnings  of  a  central 
apparatus,  afforded  the  necessary  settings 
for  the  appearance  of  consciousness,  which 
thus  found  roughed  out  by  the  earlier  neces- 
sities of  the  organism  a  system  of  sensory 
and  central  components  capable  of  sustain- 
ing future  growth.  At  this  stage  the  sense 
organ  must  have  added  to  its  primitive 
function  of  calling  forth  muscle  activity 
that  of  supplying  messages  to  a  growing 
central  organ,  a  function  that  has  become  of 
such  paramount  importance  in  man. 

If  this  outline  of  the  sources  of  our  ner- 
vous activity  is  true,  it  follows  that  any 
conception  of  the  nervous  system  that  as- 
sumes sensation  as  a  basal  phenomenon  is 
most  assuredly  to  be  abandoned.  Sensa- 
tions are  associated  with  only  the  later 
phases  of  nervous  development.  The  fea- 
ture that  has  been  present  throughout  the 
whole  period  of  this  evolution  is  muscular 
activity.  In  fact,  as  I  have  already  stated, 
we  have  reason  to  believe  that  muscular  ac- 
tivity preceded  nervous  origins  and  that 
nervous  tissue  appeared  in  consequence  of 
the  presence  of  muscles.  Our  own  sensa- 
tions, then,  are  not  our  most  fundamental 
and  primitive  nervous  processes,  but  behind 
these  and  of  much  more  ancient  lineage  are 
our  impulses  to  action,  our  wishes,  our  de- 
sires, and  the  whole  vague  body  of  nervous 
states  that  drive  us  to  do  things.  These  are 
the  most  ancient  and  deeply  seated  of  our 
nervous  propensities,  and  immeasurably 
antedate  in  point  of  origin,  our  sensations 
with  all  that  supergrowth  that  constitutes 
the  fabric  of  our  mental  life.  We  do  well 
to  warn  ourselves  to  think  before  we  act. 
Action  is  the  oldest  and  most  ingrained  of 
our  nervous  functions,  thinking  the  newest. 

You  will  pardon  me  if  I  have  led  you 
from  the  realm  of  simple  fact  and  observa- 
tion far  afield  into  that  of  pure  speculation, 
for  the  general  scheme  of  the  sources  of  our 
nervous  action  that  I  have  outlined  must  be 
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regarded  as  largely  speculative.  Such  out- 
lines are,  however,  suggestive  of  the  my- 
riads of  questions  that  science  attempts  to 
answer.  And  the  answers,  when  found,  are 
the  means  of  correcting  these  outlines  that 
they  may  coincide  more  nearly  with  the 
truth.  It  is  to  the  attainment  of  this  gen- 
eral truth  that  establishments  such  as  the 
Scripps  Institution  are  dedicated.  May  the 
increased  facilities  that  we  celebrate  to-day 
yield  an  ample  and  worthy  return. 

Q.  H.  Pabkeb 

Habyard  Univebsitt 


A  SHORT  ADDRESS  TO  THE   GRADU- 
ATING CLASS  OF  THE  HARVARD 
MEDICAL  SCHOOL,  19x7 

It  is  on  occasions  such  as  this,  at  certain 
eras  in  the  lives  of  young  men,  that  we  com- 
pel them  to  listen  to  words  of  counsel,  how- 
ever this  ultimate  end  of  giving  counsel 
may  be  concealed  in  verbiage.  Older  men, 
in  which  class  I  have  been  rather  reluc- 
tantly compelled  to  put  myself,  are  gen- 
erally selected  to  give  utterance  to  these 
words,  from  the  fact  that,  having  had  a 
wider  experience,  their  views  will  have  a 
greater  importance,  and  indeed  many  of 
them  and  even  their  hearers  really  believe 
this.  It  must  be  said  that  there  is  no  de- 
mand for  this  on  your  part  and  these  ad- 
dresses, like  lectures,  are  forced  upon  you ; 
at  least  I  do  not  think  you  would  rise  up 
and  clamor  for  them,  but  you  passively 
submit. 

If  one  looks  over  the  literature  of  ad- 
dresses— ^and  the  sum  of  the  published  ones 
would  almost  fill  the  Alexandrian  Library 
— there  is  great  similarity  in  the  matter 
and  in  the  form  of  presentation.  In  recent 
years  there  has  been  some  decline  in  at- 
tempts at  eloquence  and  you  are  no  longer 
told  that  medicine  is  a  useful  and  noble 
profession,  with  citation  of  examples,  or 
that  you  are  a  vessel  embarking  on  the  sea 
of  life,  this  associated  with  descriptions  of 


lighthouses,  cross  currents,  storms,  etc.  I 
speak  feelingly,  for  on  looking  over  some 
old  addresses  of  mine  I  found  that  I  also 
had  once  spoken  of  ships  and  storms  and 
lighthouses,  and  I  should  like  to  humbly 
apologize  to  my  former  auditors* 

This  desire  of  ours  to  talk  is  partiy  due 
to  the  garrulousness  of  age,  which  is  com- 
pelled to  substitute  words  for  action,  and 
having  found  how  much  easier  the  process 
is,  and  how  pleasant,  indulges  itself  in  the 
vice;  and  partiy  to  the  persistence  of  an 
utterly  mistaken  view  of  education.  The 
idea  that  education,  that  process  which  aims 
at  the  development  of  the  individual  with 
the  view  that  he  shall  be  capable  of  greater 
service  and  of  greater  individual  happiness, 
can  be  attained  by  telling  the  aspiring  stu- 
dent things  or  having  him  study  merely  the 
product  that  others  have  wrought,  has  un- 
fortunately not  entirely  passed.  If  I  have 
learned  anything  in  my  now  somewhat  long 
life  as  a  teacher  it  is  that  the  process  of 
education  consists  in  giving  the  student  op- 
portunity, the  material  to  study,  be  it  man- 
kind, books,  ants  or  dead  bodies,  and  in 
every  way  assisting  him  in  the  study,  al- 
ways recollecting  that  the  result  must  be 
individual,  the  product  of  the  material 
which  his  brain  has  received,  digested  and 
assimilated.  We  must  not  think  that  we 
can  give  him  in  words  merely  the  concep- 
tions which  we  have  arrived  at,  although 
he  n^ay  derive  some  profit  by  comparing 
our  concepts  witii  his  own. 

We  should  not  think  that  in  an  address 
we  can  give  a  young  man  any  thing  of  real 
value.  What  we  are  depends  upon  the  in- 
dividuality of  our  living  material  and  the 
result  of  the  action  upon  this  of  the  special 
matter  which  education  gives  plus  the 
more  generalized  influences  of  the  environ- 
ment. It  is  particularly  now,  when  such 
enormous  changes  in  environmental  condi- 
tions, as  compared  with  those  under  which 
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We  have  lived,  exist  and  are  in  process  of 
creation,  that  the  futility  of  attempts  to 
force  our  views  upon  you  must  be  appar- 
ent. As  I  see  the  great  struggle  now  it  is 
not  only  between  democracy  and  imperial- 
ism, but  underlying  this  a  still  greater 
struggle  between  socialism  and  individual- 
isnL  This  is  apparent  in  medicine  as  it  is 
in  every  other  domain  of  life  and  what  will 
be  the  outcome  no  man  can  say.  The  cur- 
rents in  the  sea  are  so  vast  in  extent  and 
power,  the  winds  so  variable,  that  there  is 
the  temptation  to  merely  stand  aloof  and  be 
swept  along.  I  think  I  can  advise  you,  re- 
luctant as  I  am  to  attempt  advice,  to  resist 
this ;  plunge  in  and  struggle  for  what  seems 
to  you  the  right,  remembering  that  general 
conditions  of  social  environment  depend 
ux>on  the  actions  of  individuals  and  it  is 
you  who  are  the  creative  force— on  you 
rests  the  responsibility. 

With  this  as  a  preamble  it  would  give  me 
great  pleasure  to  pursue  the  subject 
further,  for  I  really  like  to  talk,  and  as  I 
look  around  and  see  you  I  recall  many 
happy  hours  which  are  associated  with  you 
and  I  am  grateful  to  you  for  having  given 
me  this  happiness.  But  fortunately  for  us 
all  time  passes,  changes,  it  is  now  gone,  and 
I  have  been  spared  the  chance  of  giving  you 
opinions  which  are  probably  erroneous  and 
possibly  productive  of  injury. 

I  think,  however,  it  is  only  right  that  I 
should  tell  you  that  addresses  may  have  a 
great  importance  and  even  determine  fu- 
ture events,  as  the  following  example  shows. 
Some  time  ago  I  happened  to  be  in  the  cap- 
ital of  a  Brazilian  state  just  after  a  guber- 
natorial election.  There  had  been  the 
usual  phenomena  which  such  an  event  in  a 
Brazilian  city  produces.  Some  fifty  peo- 
ple killed,  three  times  as  many  wounded,  a 
newspaper  office  blown  up  and  on  numer- 
ous houses  the  peculiar  pits  made  by  the 
modem  jacketed  bullet.    At  the  time  I 


reached  there,  two  weeks  after  the  inaugu- 
ration, everything  was  going  on  as  usual. 
It  seems  that  full  arrangements  were  made 
to  blow  up  the  governor  on  his  way  home 
after  the  inaugural  address.  But  the  im- 
portance of  the  address  had  not  been  prop- 
erly considered.  The  governor  spoke  long, 
giving  the  history  of  the  country  from  its 
discovery,  the  modem  conditions  and  the 
hopes  of  the  future.  The  matter  was  dull, 
hours  which  seemed  like  weeks  and  minutes 
which  seemed  like  days  passed  and  he  con- 
tinued to  speak  without  the  audience  being 
able  to  see  any  hope  of  cessation.  The  con- 
spirators were  nervous,  the  exciting  events 
had  deprived  many  of  them  of  their  wonted 
calm  siestas,  and  under  the  soothing  influ- 
ence of  the  orator  many  slept;  others  were 
not  able  to  endure  the  absence  of  alcohol  for 
so  long  a  period  and  these  departed  to  look 
for  it ;  for  others  so  long  a  period  of  silence 
on  their  part  could  not  be  endured  and 
these  departed  to  gather  up  an  audience; 
others  felt  they  might  be  missed  at  home 
and  these  sought  the  presence  of  the  house- 
hold gods.  In  short  the  conspiracy  was 
broken  up,  the  audience  gradually  departed 
with  the  taxis  which  were  to  have  formed 
the  procession,  and  the  governor  was  finally 
left  speaking  to  a  single  close  friend  who 
went  home  with  him  by  a  back  way,  and  the 
country  for  a  time  was  saved.  The  party 
newspapers  which  printed  the  speech  said 
it  was  a  masterly  effort;  the  opposition  was 
silent,  for  their  newspaper  had  been  blown 
up.  W.  T.  Councilman 

Habvasd  TJnivebsitt 


SOME   SUGGESTIONS    FOR   NATIONAL 
SERVICE  ON  THE  PART  OP  ZOOL- 
OGISTS AND  ZOOLOGICAL 
LABORATORIES 

In  an  article  in  the  New  Eepublic  for  March 
81  last  entitled  "  America  Prepares "  William 
Hard  pokes  fun  at  the  enthusiasm  for  oigani- 
zation  which  has  taken  possession  of  the  coun- 
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try;  the  National  BesearcH  Coxincil  receives 
its  share  of  serio-comic  attention  and  as  a 
climax  of  tEe  ridiculous  and  absurd  there  is 
mentioned  the  Committee  on  Zoology  and  Ani- 
mal Morphology.  "  I  doubt,"  he  says,  "  if  any 
other  nation  ever  responded  to  the  prospect  of 
war  with  a  scheme  of  national  defense  which 
included  a  Committee  on  Zoology  and  Ayiimft] 
Morphology.'* 

It  should  not  be  forgotten  that  the  establish- 
ment of  the  National  Research  Council  ante- 
dated the  declaration  of  war  by  a  whole  year 
and  that  one  of  its  chief  functions  was  and  is 
the  promotion  of  research  in  all  branches  of 
science  in  the  belief  that  human  progress  de- 
pends upon  increasing  knowledge  of  nature 
and  that  national  welfare  can  be  advanced 
most  effectively  by  the  cooperation  of  scientific 
investigators. 

With  the  country  at  war  it  is  but  natural 
that  the  activities  of  the  Besearch  Council 
should  be  directed  primarily  to  problems  con- 
nected with  the  war  and  patriotic  men  and 
women  in  all  branches  of  science^  as  well  as  in 
every  other  occupation,  are  asking  how  they 
may  best  serve  the  nation  in  this  crisis.  Zool- 
ogists, no  less  than  others,  are  asking  this  ques- 
tion and  it  is  with  a  view  to  answering  it  in  a 
general  way  that  the  Committee  on  Zoology  of 
the  National  Besearch  Council  has  drawn  up 
the  following  suggestions. 

To  the  zoologists  no  less  than  to  the  New 
Bepublic  it  is  evident  that  this  science  is  only 
indirectly  and  remotely  related  to  war — indeed 
it  has  been  claimed  that  hitherto  the  biologrical 
sciences  are  the  only  ones  which  have  not  been 
used  for  the  destruction  of  human  life.  The 
greatest  national  service  which  the  biological 
sciences  can  render  in  war  as  well  as  in  peace 
is  in  conserving  human  life,  and  also  in  pro- 
tecting and  improving  useful  animals  and 
plants  and  in  controlling  or  destroying  in- 
jurious ones;  when  it  is  remembered  that  prac- 
tically everything  which  we  eat  or  wear  comes 
from  animals  or  plants  it  will  be  realized  that 
this  is  no  slight  service. 

Many  of  the  practical  and  economic  branches 
of  biology  have  long  been  well  organized  for 
such  service  and  this  applies  particularly  to 


medicine,  sanitation  and  agriculture,  but  in 
each  and  all  of  these  branches  the  trained 
zoologist  may  render  valuable  aid.  Probably 
no  other  scientific  men  are  better  prepared  by 
training  and  no  other  institutions  better  fitted 
by  equipment  to  assist  in  medical  and  sanitaiy 
work  than  are  zoologists  and  zoological  labora- 
tories, and  in  the  matter  of  the  propagation 
and  improvement  of  useful  animals  and  the 
destruction  of  useless  or  injurious  ones  the 
zoologist  should  be  especially  at  homa  In 
many  instances  zoologists  who  have  hitherto 
confined  their  attention  to  theoretical  and  gen- 
eral problems  would  need  to  turn  their  atten- 
tion to  new  lines  of  work,  but  it  can  not  be 
doubted  that  practise  in  solving  general  and 
theoretical  problems  would  be  of  great  value  in 
dealing  with  specific  and  practical  ones. 

L    8ANITART  WORK 

1.  Much  sanitary  work  is  primarily  zoolog- 
ical as,  for  instance,  the  study  of  the  life  his- 
tories of  parasitic  protozoa,  tapeworms,  flukes, 
roundworms,  insects,  mites,  etc.,  together  with 
methods  of  their  control  or  eradication. 

2.  The  elimination  or  control  of  animal  car- 
riers of  disease-germs,  such  as  flies,  mosqui- 
toes»  bugs,  fleas,  lice,  rats,  etc 

3.  Assistance  in  medical  diagnosis,  as  in  the 
microscopical  or  chemical  examination  of 
blood,  urine,  feces,  sputum,  etc. 

4.  Microscopical  or  chemical  examination  of 
water  and  soil  of  camp  sites,  drainage  areas  of 
cities,  etc 

6.  The  zoological  aspects  of  the  collection 
and  disposal  of  garbage  and  sewage 

In  view  of  the  importance  of  zoological  sci- 
ence in  dealing  with  old  and  new  problems 
which  will  arise  in  connection  with  sanitation 
it  would  be  very  desirable  to  have  at  least  one 
trained  zoologist  connected  with  the  medical 
staff  of  each  mobilization  camp. 

n.    AORIOULTUBAL  WORK 

1.  Cooperation  with  the  agricultural  agen- 
cies of  the  states  and  nation  in  the  elimination 
of  animals  which  prey  upon  or  are  i>arasitic 
upon  domestic  animals;  of  animal  pests  de- 
structive to  crops,  fruits,  forests,  to  stored 
vegetables,  grain  and  other  food  supplies,  to 
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dothingy  woodwork  and  other  manufactured 
products. 

2.  Application  of  principles  of  heredity  to 
the  improvement  of  breeds  of  domestic  animals. 

8.  Study  of  physiology  of  reproduction  with 
a  view  to  increasing  productivity  in  animal 
breeding;  for  example,  improved  methods  of 
incubation,  brooding  and  rearing  of  fowls. 

4.  Determination  of  standards  of  feeding 
and  nurture  of  domestic  animals  for  best  gen- 
eral or  specific  results  and  for  greater  economy. 

m.    EXTENSION  OF  FOOD  SUPPLY 

1.  Preservation,  propagation  and  domestica- 
tion of  useful  wild  animals.  Probably  certain 
useful  birds  and  mammals,  now  wild,  might  be 
domesticated;  others  not  native  might  be  im- 
ported under  proper  precautions. 

2.  The  protection  of  birds  which  are  bene- 
ficial to  agriculture.  It  is  estimated  that  in 
Kansas  alone  the  annual  preventable  damage 
to  food  crops  amounts  to  thirty  million  dol- 
lars. The  largest  natural  elements  in  the  pre- 
vention of  this  loss  are  ground-nesting  birds. 
Migratory  birds  should  be  protected  by  the 
passage  of  the  House  of  Bepresentatives  Bill 
'No.  2612,  known  as  the  '^Migratory  Bird 
Treaty  Act** 

8.  Exploitation  and  propagation  of  useful 
marine  and  fresh-water  animals,  in  coopera- 
tion with  the  Bureau  of  Fisheries.  There  is 
an  unlimited  supply  of  food  in  the  oceans  of 
the  world  and  we  have  scarcely  begun  to  reap 
the  '*  harvest  of  the  seas."  Countless  forms  of 
fishes,  Crustacea,  mollusks  and  other  types 
which  are  not  now  generally  used  as  food  are 
both  wholesome  and  delicious  when  proi>erly 
prepared.  The  Commissioner  of  Fisheries 
says: 

Zoologiats  may  perform  a  service  by  bringing  to 
the  attention  of  people,  in  the  course  of  their  con- 
versations, lectures,  etc.,  the  reasons  for  looking  to 
the  fisheries  for  increased  food  supply,  the  whole- 
some character  of  the  meat,  the  economy  with 
which  fish  are  produced  without  dependence  upon 
agriculture  for  their  food.  Many  new  fishes  are 
being  introduced  into  the  market — sharks,  bowfin, 
burbot,  sable-fish  and  others,  and  it  is  certain  that 
zoologists  can  do  a  good  service  in  helping  to  over- 
come popular  inertia  that  will  be  encountered. 


The  Bureau  will  gladly  send  circulars  announcing 
new  fishes  to  any  who  apply. 

The  biological  problems  of  fish  ponds  are  nu- 
merous. Becently  a  college  zoologist  in  associa< 
tion  with  the  Bureau  began  giving  special  attention 
to  the  relation  of  dragon  files  and  damsel  files  to 
fish  culture  in  ponds.  Already  he  has  gained  re- 
sults that  were  unexpected,  but  that  are  highly 
significant.  The  larv»  of  dragon  files  were  known 
to  prey  upon  fish  fry,  but  this  investigator.  Pro- 
fessor C.  B.  Wilson,  finds  that  they  also  prey  in 
greater  measure  upon  other  insects  that  are  more 
effective  enemies  of  fish  fry;  various  other  inter- 
esting interrelations  are  discovered  This  is  only 
an  illustration  of  what  may  be  done  with  various 
groups  of  aquatic  and  semi-aquatic  animals  and 
plants.  Besults  of  value  may,  in  some  cases,  be  ob- 
tainable in  a  brief  space  of  time. 

We  know  very  little  about  the  parasites  of 
fishes,  their  relative  abundance  under  different  con- 
ditions of  environment,  their  life-histories  and  al- 
ternate hosts.  Means  of  control  can  not  be  de- 
vised without  more  complete  knowledge  regarding 
particular  species. 

We  should  be  glad  to  advise  either  directly  or 
through  you  with  any  zoologist  who  is  considering 
a  particular  problem  related  to  the  fisheries. 

IV.    BDUOATIONAL  AND  SOCIAL  WORK 

1.  Thorough  studies  of  human  heredity  as  a 
necessary  preliminary  to  any  attempt  to  per- 
manently improve  our  human  stock  and  in- 
crease national  efficiency. 

2.  The  teaching  of  zoology,  as  well  as  of 
other  sciences,  may  be  made  a  very  important 
means  of  promoting  national  intelligence^  co- 
operation and  welfara 

3.  While  the  great  demands  on  medical  men 
last,  zoologists  would  be  well  qualified  to  assist 
in  medical  education,  especially  in  histology, 
embryology  and  neurology. 

4.  The  prosecution  of  research  work, 
whether  in  pure  or  applied  science,  is  a  na- 
tional duty  of  the  first  magnitude;  the  contin- 
uance of  research  work  by  zoologists,  and  espe- 
cially work  already  begun  which  can  not  be 
interrupted  without  serious  loss  to  science,  is  a 
real  national  service. 

V.    MISCELLANEOUS  PROBLEMS 

In  addition  to  these  general  lines  of  work 
the  following  special  problems  have  been  sug- 
gested: 
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1.  The  microBOopical  inspection  of  food, 
clothing  and  supplies. 

2.  Studies  of  the  coat  coverings  of  animals 
with  a  view  to  the  utilization  of  nature's  prin- 
ciples in  making  the  clothing  of  soldiers  light, 
warm,  well  ventilated,  impervious  to  water  and 
protectively  colored. 

8.  Studies  of  the  mechanism  of  aquatic  and 
aerial  locomotion  in  animals  with  reference  to 
its  application  to  suhmarines  and  aeroplanes. 

4.  Utilization  of  gulls  and  other  aquatic 
hirds  in  locating  submarines. 

5.  Studies  of  the  mechanisms  of  limbs  and 
joints  with  a  view  to  offering  suggestions  in 
the  construction  of  artificial  limbs. 

6.  Investigations  in  tissue  cultures,  grafting 
and  regeneration,  with  a  view  to  their  surgical 
applications. 

The  committee  would  welcome  any  further 
suggestions  either  in  the  line  of  additional 
problems  or  of  practical  methods  of  attacking 
those  named. 

E.  G.  CoNKLiN,  Chairman, 
Princeton  University, 

S.  A.  Forbes, 
University  of  Dlinois, 

C.  A.  KoForo, 
University  of  California, 

Y.  E.  LiLUE, 
University  of  Chicago, 

T.  H.  Morgan, 
Columbia  University, 

O.  H.  Parker, 
Harvard  University, 

J.  Heighard, 
University  of  Michigan, 

H.  M.  Smith, 
U.  S.  Commissioner  of  Fisheries, 
Committee  on  Zoology  of  the  Na* 
tional  Research  Council 


SCIENTIFIC  EVENTS 

SUSPENSION  OP  THE  KBW  BULLETIN 

Publication  of  the  Kew  Bulletin  has  been 
suspended  on  the  ground  of  shortage  of  paper. 
In  regard  to  this  Nature  remarks: 

When  we  Bee  the  waste  of  paper  used  in  Parlia- 
mentdry  Beports,  National  Serviee  propaganda, 
and  by  government   departments   generally,  and 


place  this  by  the  side  of  the  amoont  required  for 
the  continued  publication  of  such  a  periodical  as 
the  Keto  BnUettn^-imperial  in  its  scope  and  in- 
fluence—we begin  to  despair  that  our  state  offi- 
cials will  ever  possess  true  standards  of  value  in 
matters  pertaining  to  science.  The  subject  is  dealt 
with  in  an  article  on  another  page;  and  all  we 
wish  to  say  here  is  that  we  are  glad  to  accord  the 
hospitality  of  our  columns  to  a  contribution  in- 
tended for  the  Kew  BuUetii^  and  that  we  eamestfy 
hope  action  will  be  taken  to  secure  the  eontinu- 
ance  of  a  publication  which  is  more  *— »«<^^^  now 
than  ever  it  was. 

The  article  mentioned  says: 

It  must  be  remembered  that  Kew  is  the  central 
institution  of  a  great  system  of  smaller  institutes 
established  in  every  region  of  the  empire,  and  that 
these  institutes  exist  to  further  the  material  pros- 
perity of  the  countries  in  which  they  are  sitnated. 
The  principal  sources  of  wealth  in  most  of  our  for- 
eign possessions  consist  for  the  most  part  of  veg- 
etable products,  and  it  is  difficult  to  overrate  the 
importance  of  keeping  the  botanical  stations,  re- 
mote as  they  mostly  are  from  the  main  fh^wwA^  of 
current  scientiflc  work,  continually  informed  on 
relevant  matters  which  from  time  to  time  reach 
the  great  clearing-house  at  Kew.  It  must  be  eTi- 
dent  to  evezyone  that  any  action  which  tends  to 
lower  the  efficiency  of  these  institutes  of  economic 
botany  must  operate  in  a  manner  detrimental  to 
the  material  interests  of  the  country  or  countries 
thus  affected.  It  is  difficult  to  believe  that  either 
the  India  Office  or  the  Colonial  Office,  which  are 
both  concerned  with  the  functions  that  only  Kew 
is  in  a  position  effectively  to  discharge,  can  have 
been  consulted  in  the  matter,  or,  if  they  had  been 
so  consulted,  that  they  could  have  approved  of  a 
step  so  unsound  alike  on  economic  and  financial 
grounds. 

Furthermore,  it  should  not  be  forgotten  that 
Kew  receives  a  good  deal  from  other  countries  by 
way  of  exchange  for  the  Buileiin,  which  it  is  now 
proposed  to  suspend.  We  understand  that  enemj 
countries,  although  their  colonial  interests  are  as 
nothing  compared  with  our  own,  have,  neverthe- 
less, not  seen  fit  to  interfere  with  the  continued 
publication  of  their  own  corresponding  journals. 

In  fact,  the  same  official  lack  of  appreciation  of 
the  importance  of  scientific  inquiry  and  research 
which  was  a  matter  of  common  knowledge  amongst 
our  competitors  before  the  war  still  continues  to 
sap  the  foundations  of  our  recognised  claims  to 
our  foreign  possessions,  which  should  largely  rest 
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on  the  eneouragement  of  their  material  develop- 
meat  on  eound  eeonomie,  and  therefore  on  Bcien- 
tifiCy  lines. 

It  IB  earnestly  to  be  hoped  that  the  action  ap- 
parently taken  may  be  reconsidered  before  we  al- 
low ourselveSy  as  a  colonial  power,  to  be  made  ridic- 
ulous, and  as  a  business  people  to  stand  com- 
mitted to  the  policy  of  penny  wise  and  pound 
foolish. 

Unless  we  learn  in  time  the  lessons  which  this 
war  is  enforcing  on  every  side,  namelyi  that  the 
way  of  prosperity  in  the  future  lies  in  promoting 
scientific  knowledge  and  in  utilizing  the  results  of 
scientific  investigation,  it  will  make  but  little  dif- 
ference in  the  long  run  whether  we  win  the  war 
or  not.  Por  we  should  assuredly  lose  in  the  far 
more  serious  conflict  that  is  certain  to  follow  it,  a 
conflict  in  which  the  claim  for  superiority  will  be 
inexorably  decided  against  any  nation  which  re- 
fuses to  take  full  advantage  of  that  knowledge 
which  is  power  in  a  sense  far  more  real  than  ever 
before. 

DAYLIGHT  SAVING 

Kesolutions  in  reference  to  daylight  saving 
were,  on  May  23,  adopted  by  the  American 
Philosophical  Society  as  follows : 

Resolved,  That  The  American  Philosophical  So- 
ciety, convened  in  special  meeting  for  this  pur- 
pose, memorialize  the  Congress  of  the  United  States 
urging  the  early  enactment  of  the  identical  bills, 
House  No.  2609  and  Senate  No.  1S54,  entitled  re- 
spectively "A  bill  to  save  daylight  and  to  provide 
standard  time  for  the  United  States." 

Resolved,  That  the  members  of  the  American 
Philosophical  Society  urge  their  respective  senators 
and  representatives  to  take  early  and  af^rmative 
action  on  these  bills,  and  that  the  society  address 
the  President,  asking  his  approval  of  them. 

Resolved,  That  the  members  of  the  American 
Philosophical  Society  urge  their  respective  state 
legislatures  to  pass  resolutions  favoring  these 
bills,  as  the  Pennsylvania  Legislature  has  recently 
done,  and  that  they  furtner  urge  commercial,  finan- 
cial, agricultural  and  engineering  societies  in  their 
respective  localities  to  memorialize  Congress  for 
the  early  enactment  of  these  bills. 

Mr.  Arthur  H.  Lea,  in  moving  the  adoption 
of  the  above  resolutions,  said  in  part: 

In  hiB  Autohiography,  Benjamin  Pranklin  wrote: 
''In  walking  through  the  Strand  and  Fleet  Street 
one  morning  at  seven  o'clock  I  observed  there  was 
not  one  shop  open,  though  it  had  been  daylight 
and  the  sun  up  above  three  hours;  the  inhabitants 


of  London  chusing  voluntarily  to  live  much  by 
candle  light,  and  sleep  by  sunlight,  and  yet  often 
complain,  a  little  absurdly,  of  the  duty  on  candles 
and  the  high  price  of  tallow."  (Bigelow  edition, 
Philadelphia,  1868,  pp.  291-02.) 

The  founder  of  this  society  was  the  first  to  pre^ 
sent  the  idea  of  Daylight  Saving,  but  his  sugges- 
tion has  been  neglected  for  one  hundred  and  fifty 
years.  Men  can  not  and  will  not  individually  alter 
their  habits  of  rising  and  going  to  bed,  but  col- 
lectively they  can  do  so  ¥rth  no  inconvenience. 
Traveling  eastward  or  westward  we  alter  our 
watches  one  hour  at  certain  places  and  immediately 
forget  the  change  and  adapt  ourselves  to  the  new 
time.  By  federal  legislation  we  can  do  the  same 
and  as  easily  throughout  the  entire  country. 

The  bills  aforesaid  would  legally  establish  the 
standard  time  zones  adopted  by  the  railroads  in 
1883,  which  innovation  was  then  recognized  as  an 
immense  convenience.  They  would  also  cover  any 
legal  questions  by  providing  that  standard  time  is 
to  govern  common  carriers,  government  officers  and 
persons  subject  to  the  jurisdiction  of  the  United 
States,  in  their  acts  and  legal  relations,  rights  and 
contracts.  Furthermore,  after  establishing  stand- 
ard time,  these  bill  provide  for  advancing  it  in  five 
zones,  respectively,  by  one  hour  at  2  a.h.  on  the  last 
Sunday  in  April  of  each  year,  and  for  retarding  it 
by  one  hour  at  2  a.m.  on  the  last  Sunday  in  Sep- 
tember. The  only  amendment  necessary,  now  that 
April,  1917,  is  past,  is  to  provide  that  for  this  year 
the  advancement  shall  take  effect  at  the  earliest 
date,  to  be  specified,  after  approval  of  the  Act  of 
Congress. 

All  the  belligerent  European  nations,  except 
Russia,  have  adopted  Daylight  Saving  as  a  war 
measure  for  efficiency  and  economy,  and  ad- 
jacent neutral  nations,  such  as  Norway, 
Sweden,  Denmark  and  Holland,  have  done  like- 
wise. These  European  nations  now  follow 
time  standards  6  and  7  hours  ahead  of  ours, 
and  therefore  their  business  day  is  practically 
over  before  ours  begins.  Stock  exchanges  in 
London  and  Paris  now  close  one  hour  before 
our  Exchanges  open,  and  the  Continental  Eu- 
ropean stock  exchanges  close  two  hours  before 
our  opening.  Stock  exchange  transactions 
within  the  same  day  would  be  facilitated  by 
our  advancing  our  time,  and  the  same  would 
be  true  of  ordinary  commercial  and  financial 
transactions  across  the  ocean. 
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THE  SMITHSONIAN  STATION  FOR  THE  STUDY 
OP  SOLAR  RADIATION 

The  Smithsonian  Institution  has  established 
a  station  for  the  study  of  solar  radiation  on 
Hump  Mountain,  two  miles  from  the  town  of 
Elk  Park,  North  Carolina,  at  an  altitude  of 
about  4,800  feet.  Dr.  Charles  E.  Abbot,  who 
has  just  returned  from  Hump  Mountain,  re- 
ports that  the  main  and  auxiliary  buildings  are 
ready  and  that  the  equipment  is  nearly  all 
hauled  up  to  the  station.  With  the  assistance 
of  Mr.  A.  F.  Moore,  of  Los  Angeles,  who  is  to 
be  the  local  director,  Dr.  Abbot  unpacked  and 
set  up  most  of  the  observing  apparatus,  all  of 
which  he  expects  will  be  ready  for  use  in  a  few 
days. 

Assisting  Mr.  Moore,  is  Mr.  Leonard  H. 
Abbot,  of  Worcester,  Mass.,  and  associated 
with  Mr.  Moore  for  some  weeks  will  be  Mr.  L. 
B.  Aldrich,  of  the  Astrophysical  Observatory, 
who  left  Washington  recently  for  North  Caro- 
lina to  represent  Dr.  Abbot.  The  expedition 
is  expected  to  continue  at  Hump  Mountain  for 
a  year,  or  longer  if  conditions  warrant  Its 
purpose  is  to  observe  variations  of  the  sun's 
output  of  radiation,  such  as  have  been  dis- 
covered by  the  Smithsonian  Astrophysical  Ob- 
servatory and  recorded  heretofore  at  its  sta- 
tion located  on  Mount  Wilson,  in  California. 
It  is  hoped  that  the  cooperative  measurements 
of  the  new  Smithsonian  station  in  North  Caro- 
lina and  the  station  on  Mount  Wilson  will  pro- 
mote weather  forecasting. 

The  data  needed  for  such  forecasting  is  se- 
cured from  measurements  of  the  sun's  varia- 
tion made  with  the  bolometer,  invented  by  Dr. 
Samuel  P.  Langley,  late  secretary  of  the  Smith- 
sonian Institution,  taken  at  observing  stations 
located  in  different  parts  of  the  world.  After 
comparing  and  correcting  these  readings  regis- 
tered by  the  sun's  rays,  th^  are  referred  to 
standardized  tables  and  the  corresponding 
changes  in  the  temi>erature  of  the  earth's  sur- 
face calculated  in  advance  for  different  lo- 
calities. 

In  a  pamphlet  on  this  subject  recently  pub- 
lished by  the  Smithsonian  Institution,  the  au- 
thor. Dr.  H.  Helm  Clayton,  of  the  Argentine 
Meteorological  Service,  states: 


Two  important  eonelnsions  are  derived  from  this 
study:  (1)  That  there  is  an  intimate  relation  be- 
tween solar  changes  and  meteorological  changes  of 
short  period,  and  that  measoremmits  of  solar 
radiation  like  those  made  by  Dr.  Abbot  and  his  as- 
sociates have  the  greatest  importance  for  meteorol- 
ogy* (2)  That  there  is  a  class  of  meteorological 
changes  which  have  their  origin  in  equatorial  re- 
gions and  by  a  transference  of  air,  probabfy  in 
the  upper  layers,  are  felt  within  a  few  days  in 
higher  latitudes.  These  changes  are  the  emnple- 
ment  of  the  complex  meteorological  drift  which 
goes  from  west  to  east  in  temperate  latitudee  with 
a  component  of  motion  from  pole  to  eqoator  in 
both  hemispheres. 

THB  AQUARIUM   OP  THB   CALIFORNIA   ACAD- 
EMY OP  8CIBNCB8 

Bt  the  will  of  Mr.  Ignatz  Steinhart,  recently 
deceased,  the  California  Academy  of  Sciences 
will  receive  the  sum  of  $250,000  for  an  aqua- 
rium building  to  be  erected  in  Golden  Gate 
Park  adjacent  to  or  adjoining  the  buildings  or 
museum  of  the  Academy  of  Sciences.  Ac- 
cording to  the  terms  of  the  will  the  aquarium 
is  to  be  known  as  the  Steinhart  Aquarium,  to 
be  under  the  management,  superintendence 
and  control  of  the  California  Academy  of  Sci- 
ences, and  the  expense  of  maintenance  to  be 
met  by  the  city  of  San  Francisco. 

At  a  recent  election  a  charter  amendment 
was  adopted  which  directs  the  Board  of  Super- 
visors of  the  city  of  San  Francisco  to  include 
each  year  in  their  annual  budget  an  item  of 
not  les8  than  $20,000  for  aquarium  mainte- 
nance. 

Mr.  Steinhart  made  many  bequests  to  char- 
itable and  educational  institutions,  the  total 
amount  disposed  of  being  about  $8,000,000. 


SCIENTIFIC  NOTES  AND  NEWS 
Among  the  degrees  conferred  at  the  com- 
mencement at  Princeton  University  were  the 
doctorate  of  laws  on  Br.  George  E.  Hale^  chair- 
man of  the  National  Research  Council,  and  the 
degree  of  doctor  of  science  on  Dr.  Charles  H. 
Mayo,  retiring  president  of  the  American  Med- 
ical Association,  and  Theobald  Smith,  director 
of  the  department  of  animal  pathology  of  the 
Rockefeller  Institute  for  Medical  Research. 
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The  degree  of  ScD  has  been  conferred  by 
Union  College  on  William  Pitt  Mason,  pro- 
fessor of  chemistry  in  the  Bensselaer  Polytech- 
nic Institute. 

Mr.  Orville  Wright  was  awarded  the  honor- 
ary degree  of  doctor  of  science  at  the  gradua- 
tion exercises  of  the  Uniyersity  of  Cincinnati. 

Lbhioh  University  has  conferred  its  doctor- 
ate of  laws  on  Wallace  C.  Beddick,  president 
of  the  North  Carolina  Coll^^e  of  Agriculture, 
who  gave  the  commencement  address. 

At  the  formal  opening  of  the  American  Bed 
Cross  Hospital  of  Paris,  on  May  31,  President 
Poincar6  bestowed  the  cross  of  the  Legion  of 
Honor  on  Dr.  Joseph  A.  Blake,  surgeon-in- 
chief  of  the  hospital,  and  thanked  him  in  the 
name  of  the  republic  for  his  valuable  services 
during  the  war. 

Professor  Haller  has  been  elected  honor- 
ary president  of  the  newly  organized  French 
Society  of  Industrial  Chemistry. 

George  B.  Wislooki  has  been  appointed  to 
take  charge  of  the  laboratory  of  surgical  re- 
search in  the  Harvard  Medical  SchooL 

The  California  State  Board  of  Health  has 
appointed  Professor  Charles  A.  Kofoid,  pro- 
fessor of  zoology.  University  of  California,  as 
consulting  biologist,  and  Assistant  Professor 
W.  W.  Cort,  associate  biologist,  and  has  made 
provision  for  the  establishment  of  a  biological 
laboratory  for  protozoological  and  helmintho- 
logical  work  in  conjunction  with  their  Bureau 
of  Communicable  Diseases.  Two  assistants 
will  be  appointed  in  the  laboratory. 

The  board  of  trustees  of  the  Leo  M.  Levi 
Memorial  Hospital,  Hot  Springs,  Ark.,  an- 
nounces the  founding  of  a  department  of  med- 
ical research  to  be  maintained  in  connection 
with  the  hospital.  Dr.  Geo.  L.  Hoffman,  for- 
merly assistant  to  Professor  W.  KoUe,  past  di- 
rector of  the  Institut  2ur  Erforschung  der 
Infektionskrankheiten  in  Bern,  has  been  ap- 
I>ointed  director  of  the  newly  founded  depart- 
ment, and  will  assume  charge  on  July  first. 

Mr.  Page,  the  United  States  Ambassador,  at- 
tended the  recent  annual  meeting  of  the  Boyal 


Geographical  Society  of  Great  Britain  and 
presented  to  Mr.  G.  G.  Chisholm  the  medal 
awarded  to  him  by  the  American  (Geographical 
Society.  Mr.  Chisholm  is  lecturer  in  geog- 
raphy at  the  University  of  Edinburgh,  secre- 
tary of  the  Boyal  Scottish  Geographical  So- 
ciety, and  author  of  commercial  and  school 
geographies.  Mr.  Page,  in  handing  the  medal 
to  him,  said  he  had  richly  earned  the  recogni- 
tion of  his  countrymen  for  the  painstaking 
character  and  conscientious  thoroughness  of 
his  work.  Mr.  Douglas  W.  Freshfield,  the 
president,  presented  the  Boyal  medals  and 
other  awards  that  have  already  been  an- 
noimced  in  Soienge. 

As  reported  in  last  we^'s  Soibnoe,  Dr.  Ar- 
thur Dean  Bevan,  of  Chicago,  was  elected 
president  at  the  recent  meeting  of  the  New 
York  Medical  Association.  The  following 
officers  were  also  elected:  First  Vice-president, 
Dr.  Edward  H.  Bradford,  of  Boston;  Second 
Vice-president,  Dr.  John  McMuUin,  U.  S.  Pub- 
He  Health  Service;  Third  Vice-president,  Dr. 
Lawrence  Litchfield,  of  Pittsburgh;  Secretary, 
Dr.  Alexander  C.  Craig,  of  Chicago;  Treas- 
urer, Dr.  William  Allen  Pusey»  of  Chicago; 
Chairman  of  the  House  of  Delegates,  Dr.  Hu- 
bert Work,  of  Pueblo,  Colo.;  Vice-chairman, 
Dr.  Dwight  H.  Murray,  of  Ssrracuse^  N.  Y.; 
Trustees,  Dr.  Philip  Marvel,  of  Atlantic  City; 
Dr.  W.  T.  Sarles,  of  Sparta,  Wis.;  Dr.  Bert 
Ellis,  of  California,  and  Dr.  Wendell  C.  Phil- 
lips, of  New  York  City.  Chicago  has  been 
chosen  as  the  place  of  meeting  for  1918. 

The  faculty  of  the  Agricultural  and  Me- 
chanical College  of  Texas  recently  appointed 
a  committee  on  National  Defense  to  cooperate 
with  the  Council  of  National  Defense  and  the 
State  Council  on  National  Defense,  consisting 
of  the  following  members:  Dr.  W.  B.  BizzeU, 
chairman;  Colonel  Clarence  Ousley,  Mr.  H.  M. 
Eliot,  Dr.  Charles  Puryear,  Dr.  O.  M.  Ball,  Mr. 
B.  Youngblood,  Dr.  E.  P.  Humbert 

J.  E.  Todd,  formerly  professor  of  geology  in 
the  University  of  South  Dakota  and  for  the 
last  ten  years  occupying  a  similar  position  in 
Kansas  University,  has  recently  been  retired 
on  half  pay.    He  hopes  to  continue  research 
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work,  including  a  report  on  the  liistory  of  Kan- 
sas during  the  Qlacial  Period,  which  is  nearly 
ready  for  publication  by  the  Kansas  Uniyersity 
Geological  Survey.  He  celebrates  this  year 
the  fiftieth  anniversary  of  his  graduation  at 
Oberlin  College,  O. 

It  was  incorrectly  stated  in  the  issue  of 
Science  of  June  8  that  Dr.  George  Dock,  of  St 
Louis,  had  received  the  French  war  cross  for 
service  in  France.  The  item,  which  in  some 
way  became  distorted  in  the  daily  and  medical 
press,  should  have  referred  to  Dr.  Dock's  son, 
George  Dock,  Jr.,  a  Dartmouth  graduate  of 
1916,  who  has  been  in  the  American  Ambu- 
lance for  more  than  a  year  and  was  for  many 
months  in  the  vicinity  of  Verdun.  There,  in 
the  words  of  the  citation,  "  s'est  distingu^  .  .  . 
par  son  m^ris  du  danger  et  son  entrain  re- 
marquable.  Les  18  Septembre  et  28  Decembre, 
1916,  s'est  depens6  pour  des  evacuations  dif- 
ficiles  et  particuli^rement  p^nibles  sur  des 
routes  sans  cesse  bombard^6es." 

Dr.  Alexander  Lambert,  of  Kew  York,  has 
been  ordered  to  France  as  medical  adviser  to 
the  War  Belief  Commission  of  the  Bed  Cross 
during  the  war.  Dr.  Tom  A.  Williams,  of 
Washington,  goes  to  France  at  the  end  of  this 
month  to  fill  an  appointment  as  neurologist  in 
the  French  Service  de  Sant6. 

Mr.  George  P.  Enqelhardt,  curator  of  in- 
vertebrates, and  Mr.  Jacob  Doll,  curator  of 
Lepidoptera  in  the  Brooklyn  Museimi,  have 
undertaken  an  expedition  to  the  plateau  re- 
gions of  southwestern  Utah  and  northern  Ari- 
zona. The  objects  of  the  field  work  will  be 
general,  though  particular  attention  will  be 
given  to  lepidoptera,  small  mammals  and  rep- 
tiles. The  expedition  was  made  possible 
through  the  generosity  of  Mr.  B.  Preston 
Clark,  of  Boston. 

The  University  of  Pennsylvania  Museimi 
Expedition  to  study  the  Eskimos  of  Bering 
Straits  and  of  the  northern  coast  of  Alaska, 
has  left  Seattle,  Wash.  It  is  financed  by  John 
Wanamaker  and  headed  by  Lieutenant  Van 
Valin,  who  for  three  years  was  in  the  govern- 
ment service  as  an  inspector  of  schools  in 
Alaska. 


At  the  annual  meeting  of  the  Botanical  So- 
ciety of  Pennsylvania  held  on  the  grounds  of 
Mr.  Bobert  Le  Boutillier,  Wayne,  Pa.,  on  Sat- 
urday, May  5,  1917,  Dr.  C.  Stuart  G^ager  gave 
an  address  on  ''  The  aims  and  objects  of  the 
Brooklyn  Botanic  Garden." 

The  annual  congress  of  the  Southeastern 
Union  of  Scientific  Societies  was  held  in  Lon- 
don, in  the  rooms  of  the  Linnean  Society,  on 
June  6-9.  Dr.  William  Martin,  formerly  gesDr 
oral  secretary  of  the  union,  the  president,  had 
as  the  subject  of  his  address  ^'  The  application 
of  scientific  method." 

The  eighth  Halley  lecture  was  delivered  at 
the  University  of  Oxford,  on  June  12,  by  Pro- 
fessor Arthur  Schuster.  The  subject  was 
"  Terrestrial  magnetism:  past,  present  and  fu- 
ture." 

Sir  Alexander  K.  Binnie,  the  distinguished 
English  civil  engineer,  died  on  May  18,  at 
seventy-eight  years  of  age. 

M.  Joseph  Biban,  honorary  professor  of  the 
faculty  of  sciences  of  Paris,  known  for  work  on 
organic  and  applied  chemistry,  has  died  at  the 
age  of  eighty  years. 

We  learn  from  the  London  Times  that  it 
has  been  decided  to  take  over  a  part,  at  least, 
of  the  Victoria  and  Albert  Museum  for  the 
acoommodation  of  the  Board  of  Education  and 
their  stafF.  The  Imperial  Listitute,  which  had 
been  selected  for  this  purpose,  is  to  be  devoted 
to  other  uses.  The  Trench  Warfare  Depart- 
ment, which  occupied  part  of  the  Board  of 
Education's  premises  in  Whitehall,  is  to  find 
a  place  in  the  building  in  Millbank  of  the  Brit- 
ish-American Tobacco  Company,  who,  iiiwn 
being  informed  of  the  needs  of  the  govern- 
ment, immediately  offered  to  surrender  their 
headquarters  on  the  imderstanding  that  other 
premises  should  be  found  for  their  staff.  Ar- 
rangements are  being  made  with  an  hotel  to 
supply  the  necessary  accommodation. 

The  National  Museimi  has  recently  re- 
ceived as  a  gift  from  Mrs.  George  W,  Vander- 
bilt  the  botanical  specimens  and  books  of  the 
Biltmore  Herbarium,  the  well-known  botan- 
ical institution  established  and  maintained  for 
many  years  by  the  late  G^rge  W.  Yandexbilt 
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at  Biltznore,  North  Carolina.  During  tlie  dis- 
astrous floods  of  last  July  the  Herbarinm  was 
largely  inundated,  suffering  a  loss  of  about 
three  fourths  of  the  botanical  specimens  and 
injuries  to  a  considerable  i)ortion  of  the  li- 
brary. The  uninjured  specimens,  chiefly 
phanerogams,  number  about  25,000,  and  will 
be  of.  great  value  to  the  National  Herbarium 
in  augmenting  its  representation  of  south- 
eastern plants.  The  collection  contains,  also, 
a  large  series  of  Cratwgus  specimens,  includ- 
ing the  types  of  many  species  described  by  Mr. 
0.  D.  Beadle,  curator  of  the  herbarium  and  an 
authority  in  this  difficult  genus.  The  library 
includes  complete  sets  of  several  important  bo- 
tanical and  horticultural  publications,  as  well 
as  many  botanical  works  not  hitherto  in  the 
National  Museum. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

A  COMMITTEE  of  the  Massachusetts  Medical 
Society,  consisting  of  Samuel  B.  Woodward, 
chairman.  Dr.  E.  H.  Bradford,  Dr.  Edward  C. 
Streeter,  Dr.  Arthur  N.  Broughton,  Dr.  Peer  P. 
Johnson  and  Dr.  Philemon  E.  Truesdale,  has 
been  appointed  to  further  the  establishment  of 
a  department  of  military  medicine,  surgery 
and  hygiene  in  the  Harvard  Medical  School. 
It  is  proposed  to  raise  an  endowment  fund  of 
$100,000. 

The  financial  board  of  the  University  of 
Cambridge  has  issued  a  report  on  the  esti- 
mated income  and  expenditure  for  the  year 
1917.  Although  the  common  university  fund, 
which  is  derived  from  assessments  of  colleges, 
is  slightly  greater  than  in  1913,  the  university 
chest,  which  is  largely  derived  from  capitation 
fees,  examination  fees,  etc.,  has  fallen  from 
£53,400  to  £23,900.  The  board  estimates  that 
the  normal  expenditure  on  the  university  chest 
will  be  £36,200,  as  against  an  estimated  income 
of  £20,400,  leaving  a  deficiency  of  £15,800. 
Towards  this  they  are  able  to  provide  the  sum 
of  £12,700,  leaving  a  deficiency  of  £3,100. 

The  archeological  and  ethnological  collec- 
tions of  the  late  Dr.  J.  William  White,  of  Phil- 
adelphia, have  been  presented  to  the  Univer^ 
sity  Museimi  by  Mrs.  White. 


At  the  University  of  Virginia  Dr.  Theodore 
Hough,  acting  dean,  has  been  made  dean  of 
the  medical  school;  Dr.  James  A.  Wardell,  as- 
sociate professor,  has  been  appointed  professor 
of  pharmacology  and  materia  medica,  and  Dr. 
John  H.  NefP,  instructor,  adjunct  professor  of 
genito  urinary  surgery. 

At  BLarvard  University  Earnest  A.  Hooton 
has  been  appointed  instructor  in  anthropology, 
Clarence  E.  Kelley  and  Harlan  T.  Stetson,  in- 
structors in  astronomy,  William  E.  Brown,  in- 
structor in  public  health  administration,  Bay- 
mond  E.  Merwin,  associate  in  Central  Ameri- 
can archeology,  and  Willis  A.  Boughton, 
assistant  director  in  the  chemical  laboratory. 

Associate  Professor  W.  M.  Carruth,  of  the 
department  of  mathematics  at  Hamilton  Col- 
lege, has  been  promoted  to  a  professorship. 


DISCUSSION  AND  CORRESPONDENCE 

AN  IKSTITUTE  FOR  THE  HISTORY  OP  SCIENCE 

To  THE  Editor  op  Science:  Referring  to  the 
proposal  of  an  institute  for  the  history  of  sci- 
ence and  civilization,  as  outlined  in  a  recent 
issue  of  Science,^  the  attention  of  all  interested 
in  this  project  is  invited  to  the  fact  that  the 
resources  of  precisely  such  an  institution  as 
has  been  proposed  are  indispensable  to  the  full 
performance  of  its  duties  by  the  United  States 
Patent  Office,  and  to  the  fact  that  the  resources 
of  this  office,  inadequate  as  they  now  are, 
should  in  turn  be  at  the  disposal  of  the  pro- 
posed institute,  for  the  attainment  of  its  sep- 
arate purposes. 

The  suggestion  is  accordingly  made  that  to 
the  published  list  of  important  possible  activi- 
ties, there  might  most  advantageously  be  added 
a  sixth — ^the  facilitation  of  prompt  and  reliable 
judgments  upon  all  questions  of  novelty  aris- 
ing in  connection  with  the  adminisfration  of 
the  patent  laws,  thereby  aiding  in  the  placing 
of  the  administration  of  such  laws  upon  a  se- 
cure scientific  foundation.  Surely  the  attain- 
ment of  this  additional  purpose  would  be  of 
sufficient  public  importance  to  deserve  sepa- 
rate enumeration;  and  the  furtherance  of  it 

1  SciENCX,  No.  1160,  p.  284. 
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would  oonstitute  a  most  persuasiye  argument 
for  the  location  of  the  new  institute  in  Wash- 
in^n — ^within  reach  also  of  the  Smithsonian 
Institution,  the  Bureau  of  Standards,  the  Bu- 
reau of  Mines,  the  Department  of  A^culture, 
the  Geological  Survey,  the  Medical  Museum, 
the  Carnegie  Institution  and  the  Library  of 
Congress. 

If  any  combination  of  circumstances  can 
lead  to  united  practical  efforts  toward  com- 
mon or  related  purposes  on  the  part  of  those 
who  seek  a  perfecting  of  the  patent  system, 
and  those  whose  interests  as  scientists  and 
educators  extend  beyond  all  current  technical 
applications,  it  would  seem  past  doubting  that 
notable  results  must  follow  promptly. 

In  this  connection  attention  is  invited  to 
the  fact  that  the  Patent  Office  is  now  ad- 
mittedly unable  to  make  an  adequate  applica- 
tion even  of  its  present  resources.  The  point 
here  made  is  not  that  a  surplus  from  the  col- 
lection of  fees  is  required  to  be  turned  over 
to  the  federal  treasury,  while  the  needs  of  the 
office  for  literature,  laboratories,  and  men  re- 
main unprovided  for.  It  is  that  the  accumu- 
lation of  patent  grants  has  reached  to  such 
limits  (about  one  and  one  quarter  million 
grants),  that,  in  the  absence  of  adequate  aiH 
propriations  for  the  work  of  reclassification, 
the  office  is  unable  to  find  the  needles  in  its 
own  haysiach.  To  quote  from  the  current 
report  of  the  Commissioner  of  Patents, 
Thomas  Ewing: 

In  1890  there  were  189  members  of  the  examin- 
ing corps,  of  whom  30  were  examiners.  The  assist- 
ant examiners  (who  make  the  searches)  numbered 
159.  Each  assistant  had  to  report  on  251  appli- 
cations per  j6Kr. 

In  1916  the  corps  numbered  367,  of  whom  43 
were  examiners  and  324  assistant  examiners. 
Each  assistant  must  report  on  210  applications 
per  year.  ' 

The  extent  of  the  field  of  search  is  fairly  repre- 
sented hy  the  United  States  patents  granted  and 
the  available  foreign  patents.  In  1890  there  were 
443,000  United  States  patents  and  635,000  avail- 
able foreign  patents,  making  a  total  of  1,078,000. 
At  the  close  of  1916  there  were  more  than  1,210,000 
United  States  patents  and  1,690,000  available  for- 
eign patents,  totaling  2,900,000. 

From  these  figures  it  will  appear  that  the  num- 


ber of  appUeations  to  be  passed  np<m  by  each  as- 
sistant has  been  reduced  since  1890  by  seventeen 
per  cent.  The  number  of  available  patents  through 
which  search  must  be  made  is  now  two  hundred 
and  forty  per  cent,  of  what  it  was  in  1890.  The 
force  rehktive  to  the  work  which  it  has  to  do  is 
therefore  less  than  fifty  per  cent,  to-day  what  it 
was  in  1890. 

In  order  that  such  a  situation  may  be  met  at  all 
it  is  absolutely  essential  that  the  best  method  of 
classification  should  be  adopted,  the  dassiAeatioB 
completed  and  kept  up  to  date.  Yet  whea  I  laid 
all  of  these  facts  before  Congress  and  pointed  out, 
as  indicated  in  an  earlier  section  of  this  report, 
that  at  the  present  rate  of  reclassification  now  go- 
ing on  it  could  not  be  completed  under  twenty- 
five  years  I  succeeded  in  obtaining  no  relief  whi^ 
soever.  Every  recommendation  that  I  made  dur- 
ing the  past  year  has  been  refused. 

If  there  could  be  established  in  ike  national 
capital  an  institute  devoted  to  a  study  of 
the  development  of  pure  and  applied  scienoe^ 
is  it  not  imi)ortant  that,  even  though  incident- 
ally to  other  great  consequences,  there  might 
be  created  in  both  the  legislative  and  admin- 
istrative branches  a  new  appreciation  of  the 
work,  the  responsibilities,  and  the  opportuni- 
ties, of  an  existing  establishment,  charged 
under  the  constitution,  ^to  promote  the 
progress  of  science  and  the  useful  arts"! 
Certainly  those  who  are  now  engaged  upon 
the  performance  of  this  duty  are  not  all  in- 
sensible of  their  limitations,  nor  of  the  serv- 
ices of  stimulation  and  cooperation  which 
could  be  rendered  by  disinterested  and  com- 
petent men  of  science. 

Bert  Kussbll 
Washington,  D.  C. 

A  CURE  FOR  SHOCK? 

At  a  meeting  of  the  Massachusetts  Medical 
Society  on  June  twelfth  in  Boston,  Professor 
Walter  B.  Cannon,  Shattuck  lecturer  in  lieu  of 
Dr.  R.  P.  Strong  (although  both  are  now  in 
France),  detailed  the  probable  physiology  of 
traumatic  and  surgical  shock,  and  suggested  a 
possible  cure.  Dr.  Cannon  sees  the  essential 
primary  condition  in  shock  to  be  the  vaso- 
motor trapping  of  too  much  of  the  body's 
blood  by  the  splanchnic  veins— -capacious 
enough  to  contain  all  the  life-blood  of  the  or- 
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ganiszEL  On  one  side  are  the  msrriad  strongly 
constricted  arterioles  and,  preventing  the 
blood's  escape,  the  capillaries  of  the  liver  in- 
tervening between  the  veins  and  the  vena  cava. 

Dr.  Cannon's  plan  to  restore  this  essential 
blood  to  the  systematic  circulation,  including 
that  of  the  dying  central  nervous  system,  is  to 
inject  into  the  peritoneal  cavity  a  properly 
adapted  solution  of  some  powerful  vaso  oon- 
strictant,  preferably  pituitrin.  The  expecta- 
tion is  that  the  hormone  will  osmose  from  the 
outside  of  the  omenta  through  the  thin  con- 
nective tissue  coverings  of  the  veins  and,  by 
forcing  the  constriction  of  the  latter,  impel  a 
liter  or  more  of  necessary  blood  into  the  badly 
depressed  vital  organs. 

Dr.  Cannon  is  in  France,  with  his  assistant, 
putting  this  theory  into  humane  use.  The 
whole  world  will  wish  him  the  best  of  success. 


a  V.  K  D. 


CAliBBmOl 


SCIENTIFIC  BOOKS 

The  Mosquitoes  of  North  and  Central 
America  and  the  West  Indies,  By  L.  O. 
Howard,  H.  O.  Dtar  and  F.  Enab.  (Car- 
negie Institution  of  Washington.)  Vol. 
in.  1916.  Vol.  IV..  1917. 
The  final  part  of  this  great  work  has  at 
last  been  issued,  amid  general  rejoicings  from 
those  interested  in  medical  entomology,  since 
it  contains  a  full  account  of  the  malaria-or- 
ganism carrier.  Anopheles.  The  two  parts 
containing  the  descriptive  matter  and  syn- 
onymy total  1,064  pages,  and  the  treatment 
is  as  full  and  exact  as  it  could  be  made. 
Under  each  species  is  a  full  list  of  references 
to  literature,  followed  by  copies  of  the  original 
description  and  the  descriptions  of  the  syn- 
onyms, if  any.  Then  comes  a  detailed  new 
description  of  the  adult  insect,  and  of  the 
early  stages  when  known,  followed  by  a  full 
list  of  the  localities  from  which  sx)ecimen8 
have  been  received  or  recorded.  Finally, 
there  is  a  discussion  of  the  synonymy  and  re- 
lationships. The  yellow-fever  mosquito  alone 
takes  over  sixteen  pages.  The  reader  finds 
before  him  practically  all  that  is  known  of 
the  species  treated,  and  the  book  will  stand 


as  a  model  of  exhaustive  discussion  and  clear 
presentation. 

Some  difference  of  opinion  will  exist  re- 
garding the  names  of  some  of  the  species. 
The  most  troublesome  case  is  that  of  the 
yellow-fever  mosquito.  This  important  insect 
has  generally  been  known  as  Btegomyia 
fasdata,  or  simply  as  Stegomyia,  which  has 
almost  become  an  English  word.  The  name 
fasciata  being  preoccupied,  the  name  Btego- 
myia  calopus  was  substituted;  but  Dyar  and 
Knab  regarded  Stegomyia  as  part  of  Aedes, 
and  called  the  species  Aedes  ccdopus.  As 
such  it  appears  in  the  work  reviewed,  but  a 
footnote  is  added,  pointing  out  that  Ciilex 
argenteus,  proposed  in  1787,  is  the  oldest  name. 
Hence  we  are  to  write  Aedes  argenteus.  Mr. 
F.  W.  Edwards,  of  the  British  Museum,  main- 
tains Stegomyia  as  a  genus,  and  according  to 
this  plan  it  will  be  Stegomyia  argentea 
(Poiret).  It  is  admitted  that  Stegomyia  is 
very  different  from  the  type  of  Aedes,  and  evi- 
dently the  question  whether  it  should  be  gen- 
erically  separated  is  one  concerning  which 
there  may  be  legitimate  difference  of  opinion. 
Under  these  circtmiistances,  in  view  of  the 
general  usage  by  medical  authorities,  it  would 
seem  better  to  recognize  Stegomyia. 

Another  sort  of  difficulty  arises  from  the 
mistakes  of  identification  which  have  resulted 
from  the  poor  descriptions  of  early  authors. 
Thus  the  common  species  described  at  great 
length  as  Culex  territans  Walker,  and  so  re- 
ferred to  in  numerous  works,  is  now  said  by 
Mr.  Edwards,  who  examined  Walker's  type, 
to  be  actually  quite  distinct.  It  takes  the 
name  dUex  saxatilis,  and  the  real  territans 
is  what  has  gone  as  Culex  restuans  of  Theo- 
bald. The  result  of  this  correction  will  be 
that  when  CuLex  territans  is  referred  to,  it 
will  be  difficult  to  tell  which  of  the  two  species 
is  intended,  and  confusion  must  follow. 
Walker's  description  was  quite  insufficient  for 
determination,  and  under  these  circimistances 
it  would  seem  proper  to  sink  the  name  as  un- 
recognizable. The  two  insects  concerned  will 
then  stand  as  C.  saxatilis  and  C.  restuans. 

The  Anopheles  quadrimaculatus  of  authors 
is  also  involved  in  difficulties.    It  is  described 
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under  this  name  in  the  book^  but  at  the  end 
of  the  account  the  opinion  is  eaipressed  that 
Say's  quadrimaeulatua  was  really  the  species 
described  as  AnopheUa  oceidentalia.  This  is 
determined  from  Say's  locality,  "North-west 
Territory."  Accordingly  we  are  told  that 
Anopheles  guttulatus  Harris  should  be 
adopted,  although  it  was  published  without 
any  description.  This  seems  inadmissible, 
and  we  turn  to  the  next  available  name,  A. 
annulimanus,  which  "  is  said  "  to  belong  here. 
But  after  all,  the  quadrimaculaius  of  authors 
occurs  as  far  northwest  as  Wisconsin,  and  it 
does  not  appear  perfeictly  evident  that  it  is 
not  Say's  insect  A.  annulimanus  was  also 
from  Wisconsin. 

The  full  citation  of  localities  is  much  to  be 
commended.  It  might  have  been  still  fuller, 
but  for  the  imfortunate  habit  of  a  former 
curator,  of  throwing  away  what  he  regarded 
as  duplicates.  The  present  reviewer  eagerly 
turned  to  this  mass  of  information  for  light 
on  a  practical  problem  in  which  he  is  in- 
terested. In  the  course  of  the  war,  it  will  be 
necessary  to  establish  large  camps  and  hos- 
pitals, partly  for  training  purposes,  partly 
for  wounded  and  invalided  soldiers,  partly,  no 
doubt,  eventually  for  prisoners.  It  will  be  de- 
sirable to  place  these  camps  or  hospitals  near 
distributing  centers,  but  also  in  regions  where 
the  climate  is  favorable  and  the  malaria  mos- 
quito is  absent.  In  the  presence  of  Ano- 
pheles,  men  carrying  malaria  organisms  in 
their  blood  will  constitute  a  menace  to  other 
soldiers  and  to  the  civilian  population.  The 
exact  distribution  of  Anopheles  accordingly 
becomes  a  matter  of  importance.  On  map- 
ping the  recorded  distribution  from  the  new 
volume,  it  was  found  that  records  were  lack- 
ing from  Quebec,  Rhode  Island,  Vermont, 
Delaware,  Ohio,  Alabama,  Iowa,  Oklahoma, 
Nebraska,  N.  Dakota,  S.  Dakota,  Minnesota, 
Wyoming,  Montana  and  Saskatchewan.  Ob- 
viously in  the  majority  of  these  cases  the 
absence  of  records  is  due  to  lack  of  sufficient 
collections.  Ohio,  Delaware,  etc.,  certainly 
possess  the  same  Anopheles  as  all  the  sur- 
roomding  states.  There  is,  however,  a  real 
blank  on  the  map,  covering  Montana,  Wyom- 


ing, the  eastern  part  of  Colorado,  Nd>raaka, 
the  Dakotas,  Iowa  and  Minnesota.  It  is  not 
to  be  supposed  that  Anopheles  is  actually  ab- 
sent over  all  this  area,  but  it  must  be  rda- 
tively  scarce,  and  over  a  considerable  region 
is  probably  altogether  lacking. 

In  New  Mexico,  the  southern  and  Pacific 
A.  pseudopunciipennis  gets  as  far  north  as 
Las  Vegas  Hot  Springs.  In  Oolorado,  A. 
quadrimaculaius  comes  over  from  Utah  as  far 
as  Delta  Oounty,  on  the  western  slope.  This 
same  insect  is  common  eastward,  in  Hlinois, 
Indiana,  Missouri,  etc.,  and  it  may  occur  right 
across  the  country.  More  exact  investiga- 
tions, which  are  planned,  may  be  expected  to 
determine  whether  this  is  the  case. 

In  order  to  form  an  opinion  whether  the 
apparent  lack  of  Anopheles  in  the  region  just 
cited  was  wholly  due  to  the  absence  of  col- 
lections of  mosquitoes,  I  listed  all  the  re- 
ported species  of  the  states  involved.  Mon- 
tana has  no  less  than  ten  recorded  species, 
Colorado  six,  North  and  South  Dakota  each 
three,  Nebraska  two,  Iowa  seven,  Minnesota 
and  Wyoming  one  each.  Evidently  collecting 
is  greatly  needed  in  several  of  these  states, 
and  the  apparent  absence  of  Anopheles  re- 
quires confirmation.  It  is  to  be  remarked, 
however,  that  if  it  should  prove  to  be  scattered 
here  and  there  over  the  western  plains  and 
valleys,  it  will  probably  be  absent  in  several 
localities,  and  often  when  present  so  localized 
that  it  can  readily  be  exterminated 

It  is  a  singular  thing  that  there  seems  to  be 
an  almost  total  absence  of  any  endemic  mos- 
quito faima  in  the  central  arid  region.  The 
few  species  foimd  are  mostly  widespread,  the 
only  partial  exceptions  being  a  few  Aides,  A. 
nigromaculis  is  peculiar  to  the  arid  western- 
central  regions,  south  to  the  Mexican  State  of 
Chihuahua.  A.  fleicheri  belongs  to  the  prai- 
ries of  western  Canada  and  adjacent  United 
States.  A.  idahoensis  is  from  Idaho,  Mon- 
tana and  Nevada,  and  A.  aldrichi  so  far  from 
Idaho  only.  There  is  no  series  of  peculiar 
forms,  such  as  Dyar  found  in  the  mountains  of 
California,  or  such  as  occurs  in  parts  of 
Canada. 

The  total  number  of  species  described  from 
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the  region  indicated  in  the  title  is  898.  We 
may  surmise  that  no  less  than  500  actually 
occur.  T.  D.  A.  CookbiblIi 

Univirsitt  or  Colorado, 

BOULDBB, 

May  13 

NOTES  ON  METEOROLOGY  AND 
CLIMATOLOGY 

PHEKOLOOT 

Phenology  is  the  study  of  the  periodic  phe- 
nomena of  plant  and  animal  life  in  their  rela- 
tion to  weather  and  climate.  Phenology  is 
most  important  in  forestry,  agriculture,  horti- 
culture and  ornithology.  In  spite  of  the  wide 
application  of  such  data  there  has  been  but 
little  phenological  observing  done  in  this  coun- 
try. The  extent  of  such  work  here  and  abroad 
is  summarized  by  J.  Warren  Smith  in  Monthly 
Weather  Review,  Supp.  2,  October,  1915,  in 
connection  with  the  remarkably  long  and  ex- 
tensive records  of  Thomas  Mikesell  at  Wau- 
seon,  Ohio.  These  Wauseon  records  began  in 
part  in  1869  and  are  published  including  1912 ; 
complete  data  are  given  concerning  114  kinds 
of  wild  plants,  48  forest  trees,  shrubs  find 
vines,  16  kinds  of  fruits,  20  field  and  garden 
crops  (with  yields  of  some),  and  the  tempera- 
tures, rainfall,  frosts  and  first  and  last  snows. 
In  parts  of  Euroi>e  similar  records  though  of 
fewer  plants  have  been  taken  by  many  observ- 
ers in  the  British  Isles  for  more  than  20  years 
and  in  Hessen  33  years.^.  Thne*  in  charge  of 
the  latter  has  made  a  map  of  phenological 
spring,  and  also  compared  the  distribution  of 
I)opulation  with  the  phenological  maps. 

The  Bureau  of  Entomology  and  the  Forest 
Service  are  studying  phenology  as  an  aid  in 
planting  and  cutting  trees  and  in  the  control 
of  pests. 

Dr.  A.  D.  Hopkins,  of  the  former,  has  formu- 
lated in  a  general  way  the  law  of  phenological 
variation  as  follows:*  "The  average  varia- 
tion in  the  dates  of  a  phonological  phenomena 

1  Quart.  Jour.  Roy.  Meteorological  Soc.,  J.  £. 
Olark — 13  common  plants,  6  birds,  5  insects,  more 
than  100  stations. 

s  "  Arbeiten  der  Landwirtschaftskammer  fttr  das 
Grosherzogtum  Heeaen.'^ 

•  "Beport  on  Forest  Trees,"  1914. 


of  a  species  is  in  uniform  proportion  to  the 
variation  in  the  controlling  factors  of  di- 
mate."  The  general  average  is  the  only  one 
for  drawing  reliable  conclusions.  A  variation 
of  4  days  is  to  be  found  with  a  difference  of  1** 
in  latitude,  400  feet  in  altitude,  6^  in  longitude 
westward,  or  1^  F.  The  longitude  variation 
seems  to  be  connected  with  the  increasing  dry- 
ness and  strength  of  simlight  for  the  Central 
United  States,  and  with  the  warmth  of  the 
Pacific  as  the  west  coast  is  approached.  De- 
partures from  the  theoretical  are  the  result  of 
local  factors.  Prevailing  sunshine,  aridity, 
absence  of  large  bodies  of  water,  warm  ocean 
currents,  prevailing  warm  winds,  S.,  S.E.  and 
S.W.  slopes,  narrow  summits  or  plateaus  of 
hills  and  mountains,  broad  vall^s,  open  for- 
ests, barren  or  sandy  and  dry  soils — ^these  are 
accelerating;  the  opposite  conditions  are  re- 
tarding. The  size  of  departures  are  roughly 
as  follows:  error  in  interpretation,  2  days; 
southern  or  northern  slopes  1  to  4  days,  other 
retarding  or  accelerating  factors,  1  to  4  days, 
early  and  late  individuals  1  to  8  days,  coastal 
influences  10-14  days. 

The  results  of  collection  made  by  the  Forest 
Service  of  a  large  amount  of  phenological  data 
on  72  common  trees  in  the  eastern  United 
States  is  published  in  Monthly  Weather  Ee- 
view,  Supp.  2,  October,  1916,  pp.  5-9  incL,  "  A 
Calendar  of  the  Leafing,  Flowering  and  Seed- 
ing of  the  Conunon  Trees  of  the  Eastern 
United  States,"  by  George  N.  Lamb.  The 
dates  are  given  only  for  the  extreme  north  and 
south  limits  of  their  ranges.  Further  coopera- 
tion in  the  collection  of  such  data  is  desired 
by  the  Forest  Service. 

In  agriculture,  phenology  contributes  not 
only  to  the  control  of  pests,  but  also  is  of  use 
in  determining  the  proper  dates  for  planting 
certain  crops.  On  the  basis  of  a  thorough 
study  of  the  Hessian  fly  at  one  or  more  control 
stations  in  West  Virginia,  Dr.  Hopkins  was 
able  to  construct  a  map  and  table  with  which 
if  he  knew  his  location  and  altitude  a  farmer 
could  plant  his  winter  wheat  during  a  short 
X>eriod  immediately  after  the  usual  disappear- 
ance of  the  Hessian  fly.  In  the  spring,  wild 
plants  are  used  by  many  to  indicate  the  proper 
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dates  for  planting.  Thus,  ^'when  the  nlver 
maples  begin  to  put  forth  their  leaves  and  the 
catkins  appear  on  the  willows  and  poplars,  na- 
ture is  indicating  that  the  season  is  right  for 
the  planting  of  such  vegetables  as  lettuce,  mus- 
tard, onion  seeds  and  onion  sets,  imrsley,  the 
round  seeded  peas,  early  Irish  potatoes,  rad- 
ishes, spinach  and  turnips."  ^  Ten  days  later 
beets,  carrots,  kohl-rabi  and  a  second  sowing 
of  peas  can  be  made. 

CLIMATOLOQT  OF  THE  PERUVIAN  ANDES 

Dr.  Isaiah  Bowman  has  devoted  one  sixth  of 
his  recent  book,  ''The  Andes  of  Southern 
Peru ''  (836  pp.,  New  York,  1916)  to  a  well-il- 
lustrated discussion  of  the  perplexing  diversi- 
ties of  Peruvian  climates.  There  are  four  cli- 
matic belts:  (1)  the  wet,  eastern  lowlands,  cov- 
ered with  heavy  tropical  forest;  (2)  the  wet, 
windward  mountain  sloi)es,  with  mountain  for- 
est extending  up  to  the  cold  timber  line  at  10,- 
600  feet,  and  in  protected  valleys  down  to  a 
dry  timber  line  at  3,000  feet;  (3)  semi-arid 
mountains,  plateaus  and  basins,  covered  with 
grass,  moss  and  alpine  plants;  (4)  the  arid 
coastal  cone  of  irrigated  valleys,  barren  except 
along  valley  floors  and  on  the  seaward  slopes 
of  low  coast  ranges. 

On  the  wet,  windward  mountain  slopes  the 
belt  of  heaviest  rainfall  is  between  4,000  and 
10,000  feet.  Summer  is  rainiest,  for  the  force 
of  the  trade  wind  by  day  is  greatly  increased 
by  virtue  of  the  greater  contrast  between  the 
highland  and  lowland  temperatures.  In  the 
deep,  shut-in  valleys  of  the  eastern  mountains, 
conditions  of  marked  aridity  are  found.  The 
local  climates  of  the  semi-arid  mountains, 
plateaus  and  basins  depend  on  altitude,  and 
thus  differ  primarily  in  temperature  and  winds. 
The  chapter  on  ''  Meteorological  Records  from 
the  Peruvian  Andes,"  adds  the  daily  touch  to 
the  preceding  general  discussion  of  climate. 
Extensive  diagrams,  including  daily  temx>era- 
ture  maxima,  minima,  variability,  and  daily 
rainfall  show  a  tropical  steadiness,  but,  withal, 
sudden  weather  changes  and  considerable  dif- 
ferences between  corresponding  seasons  of  dif- 

4TJ.  8.  Dept.  Agrie.  Weekly  News  Letter^  Mar. 
24,  1915. 


ferent  years.  The  diagrams  taken  from  ther- 
mograph tracings  show  vividly  the  effect  on 
the  temperature  of  changes  of  wind,  the  pass- 
ing of  clouds  or  the  inception  of  storms.  The 
Yale  Peruvian  Expeditions  with  the  National 
Oeographic  Society  still  maintain  some  mete- 
orological stations  in  Peru. 

The  climates  of  the  coast  are  the  most  diffi- 
cult to  explain.  Widely  accepted  are  the  gen- 
eral explanations  of  the  coastal  desert  of 
northern  Chile  and  of  Peru:  that  the  deserts 
are  there  because  the  normal  trade  winda  blow 
over  the  mountains  and  on  descending  are 
warming,  drying  winds;  and  that  the  cold 
coastal  water  intensifies  the  dryness  because 
any  winds  thence  have  little  tendency  to  yield 
rainfall  over  a  warm  land.  This  cold  water  is 
an  adjunct  of  the  prevailing  offshore  **  trades," 
for  the  warm  surface  water  blown  out  to  sea  is 
replaced  by  cold  abysmal  water.  In  southern 
Peru,  Bowman  distinguishes  five  zones  from 
coast  to  mountains:  (a)  zone  of  coastal  ter- 
races, rain  once  in  many  years;  (h)  zone  of 
fog-covered  mountains,  rain  at  intervals  of 
5-10  years;  (c)  zone  of  desert  plains,  rain  at 
intervals  of  many  years;  (J)  zone  of  steep  val- 
1^8,  yearly  rains;  (e)  zone  of  lofty  mountains 
and  plateaus,  frequent  rains  in  summer 
months. 

The  sea-breeze  is  the  most  imix>rtant  mete- 
orological feature  of  the  coast.  By  day  the 
heating  of  the  land  on  a  slope  tends  to  make 
an  up-hill  wind;  the  heating  of  the  land  next 
to  cold  water  tends  to  make  a  breeze  on-shore. 
Combined,  these  two  factors  make  a  wind 
which  blows  so  strongly  that  shipping  opera- 
tions in  the  afternoon  are  hindered  or  ren- 
dered impossible.  Its  coming  at  or  before  noon 
is  uncomfortably  boistrous  and  dusty.  On  the 
coast  the  highest  temperature  occurs  just  be- 
fore the  sea-breeze  arrives.  The  coast  ranges 
where  present,  makes  this  wind  rise  abruptly 
several  thousand  feet,  which  generally  causes 
fog  at  2,000  to  4,000  feet  elevation,  and  in  win- 
ter some  rainfall.  Beyond  the  coast  ranges 
however,  the  air  is  warmed,  and  mixed  rapidly 
by  convection  with  the  high  dry  air  so  that  no 
more  condensation  occurs  until  it  approaches 
the  western  Cordillera.    There  the  topograph- 
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ically  forced  ascent  of  the  air  again  brings  it 
to  the  condensation  point,  and  at  8,000  feet, 
rain  may  come  in  summer.  The  rainfall  on 
the  windward  side  of  the  coast  range  occurs 
in  winter,  for  then  the  land  is  more  nearly  the 
temperature  of  the  water.  In  summer,  even 
with  the  sea-breeze  twice  as  strong,  the  heated 
land  surface  warms  the  ascending  air  too 
rapidly  for  the  occurrence  of  precipitation. 
As  little  moisture  is  lost  in  summer  on  the 
coast  range,  the  relative  humidity  is  higher  in 
the  interior,  so  that  as  the  strong  winds  drive 
up  the  mountains,  there  is  more  moisture  avail- 
able for  precipitation.  With  unusual  wind  fre- 
quency from  the  north,  there  are  heavy  coast 
rains  at  intervals  of  four  to  ten  years,  for  then 
the  cold  coast  water  is  replaced  by  a  warmer 
current. 

Throughout  Peru,  the  trade  winds  are  in 
control:  there  is  the  wet  windward  slope,  the 
semi-arid  interior  plateau  and  the  arid  leeward 
coast.  The  extraordinary  inner  diversity  of 
climate  in  the  eastern  mountains  is  due  to  the 
difference  in  exx>osure  to  the  trade  winds,  and 
to  the  differences  in  altituda  The  contrasts 
within  the  desert  coast  region  are  the  result  of 
the  effect  of  the  topography  on  the  daily  sea- 
breezes  of  varying  strength  blowing  off  the 
cold  Humboldt  current 

Charles  F.  Brooks 
Yalx  TTnivmsitt  • 


SPECIAL  ARTICLES 

THB  DISTRIBUTION  OP  ENDEMIC  SPECIES  IN 

NEW  ZEALAND 

The  flora  of  New  Zealand  is  so  exceptionally 
rich  in  endemic  forms  that  its  study  promises 
interesting  results  if  taken  up  under  the  mod- 
em conceptions  concerning  the  origin  of 
species.  It  embraces  among  the  ang^osperms 
902  endemics  confined  to  New  Zealand  proper 
against  899  forms  of  wider  distribution,  98  of 
which  are  confined  to  New  Zealand  and  out- 
lying islands.  This  consideration  has  induced 
J.  C.  Willis  to  make  a  statistical  study  of  this 
flora^  and  to  compare  it  with  the  results  de- 

iDr.  J.  C.  Willis,  "The  Distribution  of  Species 
in  New  Zealand,''  Annals  of  Botany,  YoL  30,  No. 
119,  July,  1916. 


duced  from  his  similar  treatment  of  the  en- 
demic forms  of  Ceylon.* 

Willis  has  proposed  a  new  principle  for  ex- 
plaining the  distribution  of  plants  in  general, 
which  is  that  ^  the  area  occupied  by  any  given 
species  (taken  in  groups  of  twenty  or  so)  at 
any  given  time  in  any  given  country  in  which 
there  occur  no  well-marked  barriers  depends 
upon  the  age  of  that  species  in  that  country." 
This  proposition  he  calls  his  hyx>othesis  of 
*'  age  and  area."  It  is  intended  to  convey  the 
idea  that  adaptation,  although  it  may  be  of 
use  in  determining  the  frequency  of  a  species 
within  its  area,  is  not  in  general  a  factor  of 
wider  operation.  No  results  show  in  the  fig- 
ures which  can  be  attributed  to  it.  Excep- 
tional instances,  where  this  seems  to  be  the 
case,  are  almost  always  the  result  of  changes 
in  environic  conditions,  made  by  man,  and  it 
is  a  well-known  fact  that  such  rapidly  spread- 
ing forms  invade  a  country  along  its  roads 
and  railroads,  occupying  chiefly  waste  fields 
and  stirred-up  soil. 

If,  however,  we  leave  these  out  of  consid- 
eration and  concern  ourselves  only  with  ordi- 
nary wild  species,  statistical  study  seems  the 
only  means  to  get  average  and  reliable  results. 
Taken  in  small  groups  of,  e.  g.,  10-20  species 
these  statistical  results  prove  to  be  the  same 
everywhere  and  in  aU  the  larger  families.  A 
general  cause  must  govern  this  phenomenon,  a 
cause  which  is,  at  any  rate,  independent  of 
morphological  and  biological  qualities. 

New  Zealand  is  very  convenient  for  deter- 
mining the  area  of  its  species,  for  the  islands 
are  spread  out  in  a  long  curve  running  in  gen- 
eral north  and  south  for  about  1,080  miles, 
with  an  average  breadth  of  100.  Therefore 
longitudinal  range  can  simply  be  substituted 
for  area  and  this  can  be  determined  by  divid- 
ing the  country  by  transverse  lines  at  every 
twenty  miles.  Moreover,  it  consists  chiefly  of 
two  parts:  North  Island  and  South  Island, 
which  do  not  show  any  essential  barriers  to 
the  spreading  of  plants,  but  are  separated  by 
a  channel  broad  enough  not  to  be  passed  by 

s  See  the  review  in  Soixncs,  N.  S.,  YoL  43,  No. 
1118,  pp.  785-787,  June,  1916. 
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species  under  average  conditions.  It  is  as- 
sumed that  the  forms,  common  to  both  islands, 
arrived  or  originated  there  before  this  sepa- 
ration arose. 

On  any  theory  some  endemic  species  will 
be  older  and  others  younger.  The  first  may 
now  occupy  the  whole  country,  but  the  latter 
only  parts  and  the  youngest  even  only  small 
parts  of  it.  Climate  and  environmental  con- 
ditions are  so  uniform  throughout  the  islands 
that  on  the  theory  of  natural  selection  no  part 
of  them  has  a  greater  chance  of  producing 
endemics  than  others  and  an  equal  distribu- 
tion should  be  expected.  The  actual  facts, 
however,  contradict  this  conclusion  and  show 
that  the  endemics  with  a  small  distribution 
are  heaped  up  in  the  center  of  the  country, 
whereas  toward  the  north  and  south  they  be- 
come regularly  rarer.  The  endemics  found  in 
the  extreme  ends  are  almost  only  those  which 
occupy  the  whole  or  a  great  part  of  the  range. 

This  most  interesting  law  of  distribution  is 
proven  by  a  series  of  tables,  which  elucidate 
it  from  different  sides  and  by  means  of  differ- 
ent statistical  arrangements.  It  clearly  points 
to  some  cause  which  is  independent  of  the  uni- 
form climatic  conditions,  and  also  of  the  spe- 
cial adaptability  of  the  species.  It  holds  for 
the  species  of  the  families  and  larger  general 
as  well  as  for  the  whole  flora,  and  for  those 
occurring  also  outside  of  the  islands  as  well  as 
for  those  confined  to  them.  In  other  words,  it 
governs  the  distribution  of  the  forms,  which 
originally  reached  New  Zealand  from  elsewhere 
and  first  populated  it,  as  well  as  that  of  the 
native  types. 

The  explanation  proposed  is  this :  New  Zea- 
land is  separated  from  the  nearest  land  area  of 
important  size  by  an  immense  stretch  of  water, 
and  so  it  is  evident  that  few  species  can  have 
arrived  there  in  recent  times,  apart  from  the 
influence  of  man.  The  species  of  foreign 
origin,  i.  e.,  of  wider  distribution,  or  the 
"  wides  "  as  Willis  calls  them  in  opposition  to 
the  endemics,  must  therefore  mostly  be  very 
old  and  widely  spread  all  over  the  islands. 
This  latter  fact  is  borne  out  by  the  statistical 
tables.  Now  the  soundings  show,  that  the 
shallowest  water  approaches  New  Zealand  to- 


wards the  center  of  the  chain  of  islanda.  On 
the  view  that  this  place  was  its  last  connection 
with  a  larger  continent,  sunk  beneath  the  sea 
in  geological  times,  we  may  assume  it  to  be 
the  point  from  which  the  spreading  of  the 
main  part  of  its  present  angiospermous  flora 
has  begun. 

As  the  wides  spread  slowly  from  this  center 
toward  the  extreme  northern  and  southern 
parts  they  must  have  produced  new  forms  from 
time  to  time.  The  oldest  of  these  may  have 
spread  along  with  them,  and  now  occupy  llie 
whole  area.  The  younger  forms,  however,  did 
not  find,  as  yet,  the  time  to  do  so;  th^  must 
still  be  local  forms.  About  three  quarters  of 
the  wides,  but  only  one  third  of  the  endemics 
are  now  found  to  occupy  more  than  half  the 
length  of  the  chain  of  islands  and  this  fact 
shows  clearly  that  the  endemics  are  not  better 
adapted  for  distribution  in  New  2iealand  than 
the  wides. 

On  the  other  hand,  there  are  only  30  wides 
of  very  local  occurrence,  ».  a.,  occupying  less 
than  160  miles  or  1/6  part  of  the  whole  length 
(1,000  miles),  whereas  about  one  third  of  all 
the  endemics  or  296  species  are  in  this  condi- 
tion. It  is  obvious  that  for  some  reason  or 
other  the  wides  could  spread,  whilst  the  en- 
demics could  not.  No  theory  of  adaptation 
can  explain  this  phenomenon,  but  it  is  veiy 
simply  understood  on  the  ground  of  Willis's 
law  that  the  local  species  are  the  youngest, 
and  have  not,  as  yet,  had  the  time  to  secure  a 
wider  disi>ersal  on  the  islands. 

I  must  refrain  from  dealing  with  the  con- 
tents of  all  the  twelve  tables  and  with  the  dis- 
cussions of  their  results.  But  from  .the  facts 
adduced  it  seems  evident  that  the  theory  of 
natural  selection  can  not  explain  the  distribu- 
tion of  the  angiospermous  species  of  New 
Zealand,  and  that  this  distribution  clearly 
points  to  some  general  cause,  which  must  be 
the  same  for  all  families  and  all  arbitrarily 
chosen  groups  of  plants  as  well  as  for  the  flora 
of  all  different  countries.  The  theory  of  ^  sge 
and  area"  seems  the  only  one  broad  enough 
to  comply  with  these  requirements. 


Hugo  rm  Ybiss 
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THE    SOCIAL,    EDUCATIONAL,    AND 

SCIENTIFIC    VALUE    OP 

BOTANIC  GARDENS! 

It  is  a  noteworthy  fact  that  the  United 
States  is  beginning  to  appreciate  botanic 
gardens.  This  appreciation  may  be  rela- 
tively superficial  as  yet,  but  the  superficial 
is  usually  the  preliminary  step  that  leads 
to  the  fundamental.  The  desirability  of 
botanic  gardens  was  not  obvious  when 
large  areas  in  a  state  of  nature  were  avail- 
able to  almost  every  one;  but  when  we 
developed  congested  populations  in  cities 
and  made  artificial  most  of  our  open  areas, 
the  thought  of  botanic  gardens  began  to 
take  form. 

Those  of  you  who  have  traveled  in 
Europe  must  have  been  impressed  by  the 
multiplicity  of  such  gardens.  They  began 
there  in  the  form  of  monastic  gardens,  in 
which  the  so-called  "simples,"  used  in 
primitive  medicine,  were  cultivated.  Then 
they  came  out  into  the  open  as  city  gar- 
dens, chiefly  for  the  enjoyment  of  the 
people  and  to  beautify  the  city.  Finally, 
they  became  also  scientific,  and  gradually 
led  to  such  great  establishments  as  the 
botanic  gardens  at  Rome,  Geneva,  and 
Paris,  the  great  modem  gardens  on  the 
outskirts  of  Berlin  and  Munich,  and  that 
greatest  of  all  garden  establishments,  the 
Eew  Gardens  of  London.  These  are  but 
conspicuous  illustrations  of  what  almost 
every  European  city  had  developed  before 
we  began  to  think  of  garden  establish- 
ments. 

I  wish  to  speak  of  three  conspicuous  con- 

i  Address  delivered  at  the  dedication  of  the  lab- 
oratory building  and  plant  houses  of  the  Brooklyn 
Botanic  Garden,  April  19,  1917. 
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tributians  that  sach  an  esbablishment  can 
make,  mot  all  of  which  are  appreciated  as 
they  should  be.  There  is  no  better  audi- 
ence for  this  purpose  than  the  friends  and 
suipporters  of  the  Brooklyn  Botanic  Oar- 
den,  which  has  achieved  more  in  certain 
directions  than  any  other  garden  in  the 
country.  I  wish  you  to  realize,  not  only 
that  your  suipport  is  justified,  but  also  that 
perhai)s  you  have  builded  better  than  you 
knew.  I  shall  speak  of  these  three  con- 
tributions in  what  I  conceive  to  be  the 
inverse  order  of  their  importance,  in  the 
sense  that  the  superficial,  however  desir- 
able, is  less  important  than  the  funda- 
mental. 

1.  The  first  is  the  social  contrilbution. 
"Social"  is  a  very  inclusive  word.  Any- 
thing that  contributes  to  the  welfare  of  a 
community,  in  any  way,  is  a  social  con- 
tribution. In  this  sense,  the  results  of  edu- 
cation and  of  religion  are  also  social.  I 
am  using  the  word  in  no  such  general 
sense,  however,  but  simply  to  include  the 
betterment  of  city  conditions  for  living. 

A  botanic  garden  is  a  social  contribution 
because  it  is  one  answer  to  the  problem 
of  congestion.  It  is  not  sufficient  to  have 
open  spaces,  even  when  those  spaces  are 
beautified  as  parks.  There  can  not  be  too 
many  of  these,  but  something  more  is 
needed.  I  wonder  if  you  all  appreciate 
what  the  touch  of  nature  means.  It  is 
something  more  than  open  space  for 
breathing.  It  is  a  kind  of  elixir  that  helps 
men  to  be  men.  The  garden  is  a  museum 
of  nature,  not  merely  an  area  left  to  na- 
ture. In  it  there  are  assembled  the  repre- 
sentatives of  many  regions,  so  that  it  gives 
a  world  contact.  It  is  a  great  service  to 
give  any  community  the  opportunity  of 
such  a  contact. 

The  contact  with  nature  presently  de- 
velops the  contact  of  interest,  and  interests 
outside  the  routine  of  living,  when  these 


interests  are  worth  while,  are  both  curative 
and  stimulating.  Then  when  interest  is 
awakened,  and  plants  are  examined  as  in- 
dividuals, and  not  merely  as  a  general 
population,  the  wonders  of  plant  life  begin 
to  aippear.  I  wonder  how  many  know  why 
leaves  are  green  and  floweis  colored;  why 
some  plants  are  trees  and  others  herbs; 
why  some  trail  and  climb,  and  others  stand 
erect.  All  of  this  v^etation  is  the  natural 
covering  of  the  earth,  which  cities  have 
eliminated.  It  is  the  covering  that  makes 
your  lives  and  all  life  possible.  I  should 
say,  therefore,  that  the  mere  presence  of  a 
botanie  garden  in  a  city  is  like  having  the 
spirit  of  nature  as  a  guest,  and  all  who 
become  acquainted  with  this  spirit  are  the 
better  for  it. 

There  is  nothing  more  artificial  than  city 
life,  and  therefore  nothing  more  abnormal 
Some  are  a/ble  now  and  then  to  renew  their 
contact  with  the  natural  and  normal,  but 
most  are  not.  A  botanic  garden  brings  to 
the  many  a  touch  of  what  only  the  few  can 
secure  for  themselves.  You  have  doubtless 
developed  some  very  definite  and  effective 
ways  of  expressing  the  social  contribution 
of  this  garden  to  the  life  and  welfare  of 
this  community.  But  to  me,  speaking  in 
general  terms,  the  conspicuous  social  con- 
tribution is  to  provide  the  opportunity,  and 
see  to  it  that  all  the  people  take  advantage 
of  it. 

2.  The  second  is  the  ediLcational  con- 
trilbution. It  is  this  contribution  to  the 
community  that  you  have  developed  with 
remarkable  success.  Nature  is  a  great 
teacher  when  she  really  comes  in  contact 
with  the  pujpil.  The  notion  is  too  preva- 
lent that  knowledge  comes  from  books ;  that 
one  can  read  about  nature  and  acquire 
knowledge  of  nature.  One  might  just  as 
well  try  to  acquire  knowledge  of  business 
by  reading  about  business.  Knowledge 
comes  from  experience,  from  contact.    We 
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most  distinguish  between  knowledge  and 
information.  Knowledge  is  first-hand,  ob- 
tained from  actual  contact  with  the  ma- 
terial. Information  is  second-hand, 
hearsay,  coming  from  no  actual  experience. 
Beading  about  nature,  therefore,  brings  in- 
formation.; contact  ivith  nature  brings 
knowledge.  To  serve  a  coeoununity  by 
bringing  its  children  into  contact  with  na- 
ture is  a  great  educational  service. 

Perhaps  the  most  significant  contact  with 
nature  is  the  handling  of  plants.  We  are 
seeking  now  for  an  army  of  people  with 
some  experience  in  handling  plants;  for 
more  people  who  will  cultivate  plants 
wherever  space  permits.  You  have  been 
made  to  realize,  in  these  days  of  testing 
our  resources,  that  the  most  important  ma- 
terial problem  we  are  facing  as  a  nation 
is  the  problem  of  food-production  and  con- 
servation. Food-production  has  lagged  far 
behind  population,  and  this  increasing  gap 
must  be  closed  up.  Our  science  of  trans- 
portation has  far  outstripped  our  science 
of  food-production,  so  that  we  have  come 
to  depend  not  only  upon  a  diminishing 
food  supply,  but  also  upon  transporting 
that  supply  across  a  continent.  To  learn 
to  grow  plants  and  to  grow  them  every- 
where, especially  near  our  great  centers 
of  population,  is  a  crying  need. 

The  development  of  home  gardens,  there- 
fore, is  not  merely  a  service  for  social  bet- 
terment that  all  recognize,  but  it  is  becom- 
ing more  and  more  a  public  necessity.  Any 
institution  that  gives  you  and  your  chil- 
dren this  training  is  not  merely  an  educa- 
tional institution,  but  also  a  public  bene- 
factor. A  Botanic  Oarden  doing  such  work 
is  like  a  power  house,  radiating  energy 
throughout  the  community.  Such  training 
is  an  equipment  which  not  only  enriches 
life,  but  it  is  also  an  equipment  for  service. 
In  providing  such  an  opportunity,  a  city 


can  do  nothing  better  for  its  young  people 
and  its  homes,  and  through  them  for  itself. 

These  two  contributions,  social  and  edu- 
cational, seem  very  obvious,  but  the  third 
contribution  needs  fuller  explanation. 

3.  The  third  is  the  8cientifi4)  contribu- 
tion. This  I  regard  as  your  great  oppor- 
tunity, and  I  wish  to  help  you  realize  it. 
We  are  a  very  practical  people,  and  unless 
we  can  see  immediate  returns  from  an  in- 
vestment, we  decline  to  undertake  it.  Very 
few  people  appreciate  what  it  has  taken  to 
make  things  practical.  We  speak  of  funda- 
mental science  and  practical  science ;  some- 
times we  call  these  two  phases  pure  science 
and  applied  science.  The  general  impres- 
sion is  that  pure  science  holds  no  relation  to 
public  welfare,  and  that  applied  science 
serves  our  needs.  You  should  know  that  all 
applied  science  depends  upon  pure  science ; 
that  there  would  be  nothing  to  apply  unless 
pure  science  had  discovered  it.  If  we  had 
only  applied  science,  it  would  soon  become 
sterile.  It  is  pure  or  fundamental  science 
that  keeps  applied  science  alive,  that  makes 
progress  possible.  For  example,  if  Fara- 
day had  not  worked  in  pure  science,  Edi- 
son would  have  had  no  basis  for  his  wonder- 
ful inventions.  And  so  it  is  throughout  the 
whole  range  of  the  practical  things  we  are 
using  to-day.  To  neglect  pure  science  and 
support  only  applied  science  would  be  like 
wanting  children  and  eliminating  parents. 
When  I  hear  those  who  are  regarded  as 
practical  men  lauding  our  practical 
achievements,  which  certainly  deserve 
praise,  but  speaking  lightly  of  work  in 
fundamental  research,  I  think  of  them  as 
those  who  would  praise  the  practical  elec- 
tric light  and  forget  the  impractical,  be- 
cause unseen,  power  house.  Scientific  re- 
search is  the  power  house  that  generates  all 
the  energy  we  apply  in  developing  what 
may  be  called  the  machinery  of  our  civiliza- 
tion. 
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I  wish  now  to  indicate,  by  a  single  illus- 
tration, how  such  an  institution  as  this  may 
become  a  great  laboratory  for  public  serv- 
ice. My  illustration  is  intended  only  to 
indicate  how  fundamental  research  is  of 
the  greatest  service  to  public  welfare,  a 
source  of  energy  to  be  called  upon  and  ap- 
plied as  needs  arise.  It  is  not  intended  to 
indicate  the  specific  kind  of  work  that  any 
given  garden  should  undertake;  this  may 
well  vary,  but  it  is  a  good  illustration  of 
the  value  of  research  work  in  general. 

I  have  indicated  the  problem  of  food  pro- 
duction that  our  nation  is  facing  to-day. 
In  some  way  our  food  production  must 
overtake  our  population.  Over  a  century 
ago  certain  men  were  speculating  about  evo- 
lution. The  subject  of  evolution  was  not  a 
science,  because  men  were  meditating 
rather  than  investigating.  Certainly  noth- 
ing could  have  seemed  farther  removed 
from  general  human  interest  than  this  spec- 
ulation. About  a  century  ago  speculation 
about  evolution  merged  into  the  science  of 
evolution  when  men  began  to  observe  the 
facts  upon  which  such  a  theory  could  be 
based.  For  a  century,  observation  and  in- 
ference went  on  until  they  had  reached  the 
limit  of  usefulness.  Near  the  beginning  of 
this  century,  men  concluded  that  the  only 
way  to  secure  further  progress  was  to  test 
by  experiment  whether  one  kind  of  plant 
could  actually  produce  another  kind.  In 
observing  the  behavior  of  plants  in  breed- 
ing, they  began  to  uncover  the  laws  of  he- 
redity; and  as  knowledge  of  these  laws  in- 
creased, it  became  evident  that  this  knowl- 
edge could  be  applied  to  the  practical 
handling  of  plants,  and  what  we  call  our 
revolution  in  agriculture  followed.  It  is  a 
far  cry  from  a  speculation  about  evolution 
to  the  solution  of  our  food  problem,  but  the 
continuity  is  unbroken.  It  is  by  such  essen- 
tial and  generally  unrecognized  service  that 
scientific  research  is  contributing  to  human 


welfare.  I  wish  to  be  more  specific  and  to 
indicate  some  of  the  ways  in  which  science 
has  solved  this  food  problem. 

Through  scientific  work  in  the  study  of 
heredity,  we  have  learned  to  multiply  the 
races  of  our  useful  plants  so  that  they  may 
fit  in  more  exactly  to  the  variable  condi- 
tions in  which  plants  must  be  grown.  It  is 
a  curious  fact  that  we  have  been  blind  so 
long  to  the  teaching  of  nature  that  condi- 
tions for  plants  are  not  the  same  every- 
where. We  have  always  realized  that  the 
natural  vegetation  of  this  country  is  not  a 
monotonous  covering.  Every  change  in 
vegetation  indicates  a  special  set  of  condi- 
tions for  plant  growth,  and  yet  we  have 
been  trying  to  grow  the  same  races  of  plants 
everywhere.  The  result  has  been  that  we 
have  gotten  maximum  returns  from  some 
areas,  minimum  returns  from  others,  and 
medium  returns  from  the  rest.  Our  total 
result  has  been  an  average.  By  multiply- 
ing races  of  plants  to  fit  conditions  more 
closely,  our  total  result  will  not  be  an  aver- 
age, but  a  maximum  everywhere.  This  one 
suggestion  of  science  will  double  our  pro- 
duction. 

One  of  the  most  destructive  enemies  of 
our  crops  is  drought.  On  the  average  our 
production  is  cut  in  half  by  this  enemy. 
Scientific  investigation  has  shown  that  it  is 
possible  to  develop  drought-resistant  races 
of  all  our  useful  plants.  This  means  the 
possibility,  not  only  of  insuring  our  crops 
against  drought  where  they  are  now  culti- 
vated, but  also  of  increasing  enormously 
the  area  of  cultivation,  by  adding  the  so- 
called  arid  regions  of  perpetual  drought 

Another  destructive  enemy  of  our  valu- 
able crops  is  disease.  The  government  has 
expended  millions  of  dollars  in  the  study 
of  plant  diseases,  in  the  hope  of  reducing 
the  loss.  The  scientific  work  of  recent  years 
has  shown  that  it  is  possible  to  breed  dis- 
ease-resistant races.     Plants,  like  human 
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beings,  differ  in  iheir  susceptibility  to  dis- 
eases. Some  are  immune,  and  others  are 
susceptible.  This  means  that  we  can  culti- 
vate immune  races  and  let  the  susceptibles 
perish.  We  can  not  handle  human  diseases 
in  this  way.  Before  what  we  speak  of  as 
the  wonderful  advance  of  medicine,  we 
were  unconsciously  practising  selection  of 
the  human  race  for  immunity.  The  susr- 
ceptibles  disappeared  and  the  immunes  sur- 
vived. Now  medicine  has  been  so  successful 
that  it  saves  the  susceptibles  and  keeps 
them  mixed  with  the  immunes,  so  that  our 
human  problem  is  more  difficult  than  it 
used  to  be.  But  we  have  no  such  sentiment 
about  plants,  and  we  can  cultivate  im- 
munity and  eliminate  susceptibility. 

I  am  told  by  those  who  are  trained  in  col- 
lecting such  statistics  that  if  these  sugges- 
tions of  scientific  research  can  be  generally 
applied,  our  food  production  will  overtake 
our  population.  It  is  in  such  ways  that  the 
results  of  science  find  application.  This  is 
not  merely  a  local  service,  but  a  national 
service,  and  in  such  a  time  as  this  it  is  a 
patriotic  service. 

May  I  call  your  attention  to  the  work  of 
the  National  Research  Council  in  connec- 
tion with  your  opportunity.  This  council 
has  been  appointed  by  the  National  Acad- 
emy of  Science  at  the  request  of  President 
Wilson.  Its  purpose  is  to  bring  into  coope- 
ration all  of  our  scientific  equipment  in  an 
attack  upon  the  problems  we  are  facing. 
This  week  we  have  been  canvassing  the 
problems  that  need  immediate  attention, 
and  they  are  to  be  assigned  to  various  re- 
search centers,  where  properly  trained  men 
and  adequate  equipment  are  available.  I 
want  to  include  this  institution  in  these  as- 
signments. Your  opportunity  is  an  un- 
usual one,  for  already  you  have  many 
things  that  are  needed.  You  have  the  op- 
portunity to  respond  to  this  call  from  your 
country,  and  to  see  to  it  that  research  is 


properly  provided  for.  Such  research  work 
not  only  provides  what  are  called  the  sin- 
ews of  war,  when  war  becomes  necessary, 
but  it  also  means  progress  and  power  in 
time  of  peace.  It  is  this  opportunity  that 
led  me  to  say  earlier  in  this  address  that 
perhaps  you  have  builded  better  than  you 
knew. 

Do  not  be  misled  into  thinking  that  only 
those  problems  should  be  attacked  that  have 
been  developed  by  some  immediate  need. 
Research  is  like  the  exploration  of  a  new 
country.  It  must  be  traversed  throughout ; 
all  trails  must  be  followed  and  mapped. 
Some  trails  will  lead  to  rich  lands  and  valu- 
able mines;  others  will  not.  No  one  can 
tell  until  everything  has  been  explored. 
Your  research  ^ork  here  should  mean  an 
exploration  of  nature  as  represented  by 
plants,  and  there  is  no  more  important  re- 
gion of  nature.  The  more  we  know  about 
plants,  the  more  intelligent  we  become  in 
handling  them.  I  have  known  scientific  ex- 
plorers who  discovered  a  new  country  and 
mapped  it,  but  no  one  at  the  time  recog- 
nized it  as  good  for  anything.  Years  after- 
wards it  was  discovered  that  it  was  rich  in 
possibilities. 

Years  ago  an  Austrian  monk,  working  in 
his  monastery  garden,  discovered  some  in- 
teresting behavior  in  the  plants  he  was 
breeding.  He  recorded  his  facts  and  his 
conclusions  in  an  obscure  journal,  and  no 
one  paid  any  attention  to  it.  What  could 
be  expected  from  a  monk  pottering  in  his 
garden  t  Years  afterwards,  the  contribu- 
tion was  discovered,  and  to-day  it  is  the 
basis  of  most  of  our  work  in  the  study  of 
heredity,  and  this  in  turn  has  made  our 
agriculture  scientific.  No  one  knows  what 
may  turn  up  in  a  garden  like  this  one  of 
yours.  It  is  a  gold  mine  of  opportunity. 
See  to  it  that  it  is  cultivated. 

John  Merle  Goulteb 
Uniyibsitt  or  Chicaqo 
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THE  IDEALS  AND  OPPORTUNITIES 
FOR  A  BOTANIC  GARDEN  i 

I  HOLD  in  1117  hand  a  rare  and,  especially 
on  this  occasion,  exceedingly  interesting  lit- 
tle volume.  Its  title  is  ''Address  at  the  In- 
auguration of  the  Hunt  Botanical  Garden, 
in  Brooklyn,  N.  Y.,"  delivered  in  the 
Athenaeum  at  the  vernal  exhibition  of  flow- 
ers of  the  Brooklyn  Horticultural  Society, 
on  the  evening  of  April  11, 1855,  by  Fran- 
cis Vinton.  Sixty-two  years  ago,  almost  to 
a  day  was  inaugurated  the  first  effort  to  es- 
tablish a  botanic  garden  in  Brooklyn. 

Apparently  no  enterprise  could  have 
been  launched  under  more  auspicious  cir- 
cumstances. Thomas  Hunt,  after  whom 
the  Garden  was  named,  endowed  it  with 
fifty  thousand  dollars  in  money  and  one 
third  of  the  ground  which  the  garden  was 
to  occupy,  estimated  to  be  worth  at  that 
time  ten  thousand  dollars.  This  was  a  large 
endowment  and  a  specially  munificent  gift 
for  the  year  1855. 

In  addition  to  Mr.  Hunt's  endowment, 
William  G.  Langley,  Esq.,  gave  one  third 
of  the  land  and  five  thousand  dollars  in 
money,  while  Henry  A.  Kent,  Esq.,  gave 
the  remaining  third  of  the  garden  plot  and 
twenty-five  hundred  dollars  in  money. 
The  total  value  of  the  endowment,  in  money 
and  land,  was  thus  $87,500,  or  nearly  $10,- 
000  more  than  the  endowment  of  the  Brook- 
lyn Botanic  Garden  after  seven  years  of 
existence. 

Said  the  optimistic  orator  on  that  occa- 
sion: 

Let  tbiB  night  of  the  inangoration  of  the  hor- 
ticultural garden  ever  be  the  anniversary  of  the 
successful  enterprise  that,  year  after  year,  shall 
bless,  more  and  more,  the  young  and  the  aged,  the 
rich  and  the  poor,  young  men  and  maidens,  old 
men  and  children,  parents  and  friends,  to  the 
latest  generation. 

Alas,  for  the  best  laid  plans  of  mice  and 

1  Address  at  the  dedication  of  the  laboratory 
building  and  plant  houses  of  the  Brooklyn  Botanic 
Garden,  April  19,  1917. 


men  I  The  institution,  apparently  so 
firmly  established,  proved  to  be,  not  a  per- 
ennial, but  an  annual  plant.  At  the  dose 
of  one  year,  owing  to  a  combination  of  cir- 
cumstances, the  land  (located  on  Fifth  and 
Sixth  Avenues,  between  57th  and  60th 
Streets)  and  also  the  cash  endowments,  re- 
verted to  the  original  donors^  and  the  Hunt 
Botanical  Garden  has  perhaps  never  been 
publicly  heard  of  in  Brooklyn  from  that 
year  until  the  present  moment. 

The  institution  whose  main  building  we 
dedicate  to-night  is  the  third  botanic  gar- 
den projected  within  the  city  limits  of 
Brooklyn.  The  second  one  is  designated 
and  laid  out  in  the  original  plans  for  Pros- 
pect Park,  but  so  far  as  I  can  learn,  its 
realization  was  never  attempted. 

As  President  Healy  has  already  noted, 
the  first  suggestion  for  our  institution  came 
from  the  late  Professor  Franklin  W. 
Hooper,  but  the  idea  of  having  it  adminis- 
tered as  a  department  of  the  Brooklyn  In- 
stitute of  Arts  and  Sciences,  in  cooperation 
with  the  city  of  New  York,  was  made  by 
Mr.  Alfred  T.  White,  chairman  of  the  Bo- 
tanic Garden  Governing  Committee  of  the 
Institute  trustees.  Not  the  least  of  my 
pleasures  in  giving  a  brief  address  this 
evening  is  to  make  grateful  public  acknowl- 
edgement, not  only  of  the  generous  gifts  of 
Mr.  White  and  his  two  sisters,  but  of  his 
untiring  devotion  to  the  interests  of  the 
Garden,  and  his  personal  interest  in  and 
attention  to  everything  that  concerns  its 
*  welfare,  and  especially  its  usefulness  to 
this  community. 

The  first  rough  plans  for  the  laboratory 
building  and  plant  houses  were  prepared 
by  the  present  director  of  the  Garden  at 
Columbia,  Missouri,  in  January,  1910,  and 
submitted  to  the  architects,  Messrs.  McEim, 
Mead  &  White  for  study  and  elaboration. 

The  appointment  of  the  director,  made  in 
February,  1910,  took  effect  on  July  1  of 
the  same  year.    On  the  fourteenth  of  the 
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preceding  February  the  Board  of  Estimate 
and  Apportionment  of  the  city  of  New 
York  was  requested  to  issue  corporate 
stock  of  the  city  for  the  erection  of  the 
building,  and  the  plans  and  specifications 
for  the  first  section  were  advertised  for 
public  letting  during  October  and  Novem- 
ber, 1911. 

On  January  18  the  contract  was  awarded 
to  Cockerill  &  Little  Co.,  the  lowest  bidders. 
The  building  was  to  be  completed  in  150 
working,  days  from  April  1,  1912.  Exca- 
vation began  on  April  8,  but  owing  to 
numerous  exasperating  delays  the  Garden 
staff  was  not  able  to  occupy  the  first  section 
of  the  building  until  September  24,  1913, 
approximately  one  year  after  the  date 
specified  for  the  completion  of  the  con- 
tract. 

The  work  of  the  Garden,  administered 
for  over  three  years  from  a  temporary  office 
in  the  Brooklyn  Museum,  had  reached  such 
proportions  that  the  small  first  section  was 
quite  outgrown  before  it  was  occupied. 
The  small  plant  houses  became  greatly  over- 
crowded, both  with  plants  and  with  classes ; 
our  one  lecture  room  and  class-room  made 
it  possible  for  us  to  respond  to  only  a  frac- 
tion of  the  demands  made  upon  us  by  the 
schools  and  the  general  public ;  part  of  our 
library  and  thousands  of  specimens  of  our 
herbarium  were  packed  away  in  storage, 
inaccessable  for  daily  use;  of  laboratory 
accommodations  we  had  almost,  none; 
further  growth  was  impossible,  stagnation 
was  out  of  the  question,  for  the  Botanic 
Garden  was  a  living  institution,  young  and 
vigorous. 

The  state  of  the  city's  finances,  resulting 
from  the  enormous  cost  of  necessary  public 
improvements,  made  it  necessary  for  the 
most  efficient  board  of  estimate  and  appor- 
tionment the  city  has  ever  had  to  adminis- 
ter the  public  funds  with  the  strictest  econ- 
omy, making  appropriations  of  corporate 
stock  only  for  necessary  or  very  urgent 


purposes.  This  was  the  situation  confront- 
ing our  garden  in  May,  1915,  when  the 
chairman  of  our  governing  committee,  real- 
izing the  urgency  of  our  need,  and  believ- 
ing firmly  in  the  value  of  our  work  to  this 
city,  as  well  as  to  education  and  science  in 
general,  secured  private  funds  to  the 
amount  of  $100,000  on  the  condition  that 
the  city  appropriate  corporate  stock  in  the 
same  amount  for  the  completion  of  our 
buildings,  and  other  permanent  improve- 
ments of  the  Garden.  The  terms  of  the  gift 
were  accepted  by  the  city  administration, 
the  comer-stone  was  laid  just  one  year  ago 
to-morrow  (April  20,  1916),  and  to-night 
we  dedicate  the  building. 

One  can  not  help  but  recall  at  this  time 
how  very  recent  is  the  development  of  sci- 
entific laboratories.  By  whatever  way  you 
come  to  this  building  this  evening  you  were 
dependent  for  your  transportation  upon  an 
electro-magnet;  electro-magnetism  was  dis- 
covered by  Faraday  in  1831,  and  the  lab- 
oratory in  which  he  worked  was  the  only 
research  laboratory  then  in  existence.  The 
epoch-making  discoveries  of  the  great 
French  physiologist,  Claude  Bernard 
(about  1870),  were  made  in  the  damp,  un- 
sanitary cellars  of  the  College  de  France. 
It  was  indeed  impossible,  says  M.  Vallery- 
Eadot,  to  dignify  these  cellars  by  the  name 
of  laboratories;  Bernard  himself  called 
them  "scientists'  graves" — a  prophetic 
name,  for  it  was  Pasteur 's  opinion  that  the 
disease  which  caused  the  death  of  Bernard 
was  induced  by  the  unhealthful  conditions 
in  which  he  was  obliged  to  work.  The  lab- 
oratory of  the  Sorbonne  was  equally  bad, 
dark  and  damp,  and  several  feet  below  the 
level  of  the  street.    As  late  as  1871*  there 

>  The  first  botanical  laboratory  in  the  United 
States  for  undergraduate  instruction  was  intro- 
duced at  Iowa  Agricultural  College  (Ames)  by  the 
late  Professor  G.  E.  Bessey,  in  1873.  The  labora- 
tory method  for  advanced  students  is  said  to  have 
been  introduced  the  year  previous  at  Harvard,  but 
this  was  unknown  to  Bessey. 
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was  no  botanical  laboratory  of  any  sort  in 
the  United  States.  The  museum  and  lab- 
oratory building  of  our  sister  institution, 
the  New  York  Botanical  Garden,  completed 
in  April,  1901,  was  the  first  building  of  any 
considerable  magnitude  in  this  country  con- 
structed for  the  sole  purpose  of  botanical 
instruction  and  research. 

What  a  change,  and  what  an  appropri- 
ate and  heartening  change,  in  the  past 
twenty-five  or  thirty  years,  for  now  all  of 
our  better  colleges  and  universities  are 
planning  adequate  housing  for  their  botan- 
ical work,  and  in  many  institutions  this 
ideal  has  already  been  realized. 

As  many  of  you  have  already  seen,  the 
architects  have  made  this  a  building  of 
great  beauty.  A  well-known  magazine  re- 
cently published  a  view  of  the  Woolworth 
building,  in  New  York,  entitling  the  picture 
''a  cathedral  of  commerce."  And  why 
should  not  commerce,  and  science  which 
promotes  commerce,  have  their  beautiful 
buildings  t  Nothing  has  done  more  to  give 
us  a  deep  insight  into  divine  mysteries,  to 
correct  false  notions  of  deity,  to  produce  a 
sane  and  wholesome  attitude  of  mind 
toward  the  universe  and  man's  relation 
thereto  than  the  study  of  science,  especially 
during  the  past  fifty  years.  I  like  to  think 
that  there  is  something  truly  significant  in 
the  fact  that  the  architectural  motive  of 
this  laboratory  building  was  drawn  from 
churches  such  as  are  not  uncommon  in 
northern  Italy. 

But  what  is  this  building  for,  and  what 
is  a  botanic  garden  T  A  botanic  garden  is 
an  institution  for  the  advancement  and  dif- 
fusion of  a  knowledge  and  love  of  plants ; 
the  particular  purpose  of  the  Brooklyn  Bo- 
tanic Garden  is  the  advancement  of  botany 
and  the  service  of  the  city. 

But  how,  you  ask,  can  a  botanic  garden 
serve  the  city  t  Without  hesitation  I  reply, 
primarily  by  the  advancement  of  botany, 
secondarily  in  many  related  ways.    How 


the  means  indicated  are  adequate  to  achieve 
the  result  is  still  not  clear  to  those  who  are 
inclined  to  think  of  botany,  not  as  a  man's 
work,  as  a  science  fundamental  to  the  oldest 
and  most  essential  of  all  human  occupa- 
tions, namely  agriculture,  but  merely  as  a 
pleasant  pastime  for  young  ladies  in  a 
''finishing  school,"  or  as  a  rather  heroic 
method  of  learning  to  recognize  a  few  na- 
tive wild  flowers  and  to  pronounce  their 
Latin  names.  My  time  is  too  short  and  the 
hour  is  too  late  for  me  to  go  into  details, 
but  I  may  briefly  illustrate  by  citing  a  line 
of  work  now  in  progress  here,  namely,  a 
survey  of  the  diseases  of  the  trees  and 
shrubs  of  Prospect  Park  and  the  Botanic 
Garden.  During  the  past  ten  years  the 
boroughs  of  Brooklyn  and  Queens  have  lost 
chestnut  trees  to  the  value  of  several  hun- 
dred thousand  dollars  through  the  ravages 
of  a  tree  disease  which  no  one  knows  how  to 
combat.  Would  it  not  have  been  worth 
much  more  than  the  annual  cost  of  mainte- 
nance of  both  botanic  gardens  of  the  city  to 
have  known  how  to  check  the  chestnut 
blight,  and  how  to  cope  with  equally  de- 
structive diseases  now  threatening  several 
other  kinds  of  trees  T 

But  of  far  greater  importance  than  a 
knowledge  of  how  to  grow  trees  in  a  city, 
or  how  to  combat  the  diseases  of  crop 
plants,  is  the  instilling  in  the  general  body 
of  our  citizens  of  correct  habits  of  thought 
and  a  correct  attitude  of  mind  in  the  face 
of  such  problems.  To  observe  accurately, 
to  record  faithfully,  to  reason  logically,  to 
keep  an  open  mind,  to  welcome  truth  re- 
gardless of  consequences,  quickly  to  recog- 
nize error,  to  make  no  compromise  with 
charlatanism — this  is  the  scientific  habit  of 
thought  and  work.  It  is  the  only  method 
by  which  knowledge  is  advanced ;  it  charac- 
terizes all  research  in  this  and  similar  in- 
stitutions; it  is  the  indispensable  spirit  of 
all  scientific  instruction,  both  elementary 
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and  advanced;  it  is  the  greatest  educational 
need  of  to-day. 

Never  more  than  now  was  our  educa- 
tional atmosphere  so  surcharged  with  a 
clamor  for  ** efficiency,"  which,  in  many 
minds,  is  synonymous  with  the  idea  that 
the  chief  end  of  education  is  to  enable  one 
to  get  a  living.  But  the  scientific  habit  of 
mind,  briefly  outlined  above,  equips  one, 
not  only  to  get  a  living,  but  to  live.  To  be- 
little the  importance  of  equipping  our 
youth  to  succeed  in  some  vocation  would  be 
folly ;  it  is  greater  folly  not  to  recognize  the 
importance  of  equipping  them  to  spend 
their  hours  of  recreation  in  something  more 
wholesome  and  beneficial  than  movies  and 
cheap  vaudeville. 

To  educate  one  to  think  straight  and  to 
keep  his  thoughts  in  the  realm  of  the  use- 
ful and  beautiful  is  of  more  fundamental 
importance,  is  more  ''practical,"  if  you 
please,  than  any  other  end  to  be  sought  by 
education.  The  knowledge  to  be  obtained 
by  nature  study  and  the  study  of  botany  is 
of  large  importance,  but  the  by-products  of 
these  studies,  as  here  indicated,  are  the 
larger  values.  The  work  of  public  instruc- 
tion as  organized  at  the  Brooklyn  Botanic 
Garden  affords  an  additional  opportunity 
for  our  citizens  to  obtain  such  advantages 
— ^knowledge  in  which  they  are  interested 
so  presented  as  to  bring  pleasure,  to  build 
character,  and,  in  many  cases,  to  serve  as 
the  foundation  of  a  successful  life  work. 
This  is  preparedness  of  the  most  thorough- 
going sort,  for  it  not  only  goes  to  the  root 
of  things,  but  it  serves  the  nation  at  all 
times  and  under  all  circumstances,  in  peace 
as  well  as  in  war. 

Two  writers  in  a  late  number  of  Sci- 
ence,* discussing  the  recent  debate  in  the 
House  of  Lords  between  Lord  Haldane 
(pro)  and  Lord  Cromer  and  Viscount 
Bryce  (con)  on  the  extension  of  science 
teaching,  and  the  place  of  science  in  educa- 

8  SoDENOZ,  N.  S.,  44:  841-844,  December  15, 1916. 


tion,  call  attention  to  the  fact  that  ''sci- 
ence is  finding  out  and  learning  how/'  and 
is  not  to  be  thought  of  in  terms  of  its  re- 
sults. Any  system  of  education  that  does 
not  provide  ample  opportunity  for  training 
in  finding  out  and  knowing  how  is  funda- 
mentally faulty.  It  is  the  duty  of  every 
state,  of  every  city,  to  see  that  its  educa- 
tional system  makes  suitable  provision  for 
this  kind  of  discipline. 

Such  opportunities,  within  the  realm  of 
botanical  science,  are  afforded  at  the  Brook- 
lyn Botanic  Garden  by  our  own  classes, 
taught  by  members  of  the  Garden  staff,  by 
lectures  and  nature  stories  for  adults  and 
children,  and  by  opportunities  afforded 
here  for  teachers  of  the  public  and  private 
schools  of  Brooklyn  to  bring  their  pupils 
for  a  first-hand  study  of  plants  in  field,  con- 
servatory and  laboratory.  When  a  boy 
comes  to  the  Botanic  Garden  regularly 
every  Saturday  for  a  year  or  more,  clear 
from  Staten  Island,  a  round  trip  journey 
consuming  from  three  to  three  and  a  half 
hours,  one  may  be  sure  that  what  he  receives 
here  partakes  of  the  nature  of  fascination, 
and  possesses  unmeasured  importance  in  the 
making  of  his  character  and  in  his  prepara- 
tion for  a  useful  career.  This  is  only  one 
illustration  of  many  that  might  be  given, 
of  how  our  work  is  appealing  to  an  increas- 
ingly large  number  of  young  people. 

As  a  result  of  the  present  international 
situation  there  is  now  a  widespread  move- 
ment to  bring  all  available  land,  especially 
in  cities,  under  cultivation.  This  phase  of 
preparedness  was  inaugurated  in  Brooklyn 
by  the  Botanic  Garden  some  three  years 
ago  by  the  starting  of  back-yard  gardens, 
and  the  distribution  of  penny  packets  of 
seed.  During  the  past  three  years  we  have 
distributed  over  311,000  penny  packets  of 
seeds  to  the  children  of  Brooklyn,  and  have 
inaugurated  and  inspected  from  1,200  to 
1,400  back-yard  gardens.  With  the  more 
ample  quarters  made  available  by  our  com- 
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pleted  building,  opportunity  is  afforded 
for  the  expansion  of  this  work  several  fold. 

A  brief  word  for  scientific  research  and  I 
am  done.  There  is  now  nearing  completion 
in  this  city  one  of  the  most  stupendous 
works  of  engineering  ever  brought  to  a  suc- 
cessful completion.  I  refer  to  the  new 
water  supply  system.  But  what  would  the 
city  say  to  the  proposition  that  it  should 
confine  all  of  its  efforts  to  building  the 
conduit  for  this  water,  and  should  leave  to 
some  other  city,  or  to  some  county,  or  to 
the  state,  the  expense  and  the  work  of  pro- 
viding the  reservoir  and  keeping  it  ade- 
quately supplied  with  water  t  The  answer 
does  not  need  to  be  stated. 

But  now  transfer  the  simile  to  education. 
What  a  sorry  spectacle  would  be  an  insti- 
tution such  as  ours,  calling  itself  educa- 
tional and  scientific,  and  yet  content  to  be 
merely  a  conduit  of  information  procured 
from  a  fountain  head  located  elsewhere, 
and  to  which  it  made  no  contribution.  It 
is  the  supreme — the  supreme — ^business  and 
duty  of  an  institution  like  this,  to  be  crea- 
tive, productive;  not  merely  a  purveyor — 
a  channel  of  distribution.  Our  debt  is  to 
science  as  well  as  to  the  people.  We  owe  it 
to  the  people  to  disseminate  knowledge ;  we 
owe  it  to  science  not  to  be  parasitic  on  the 
body  of  knowledge,  but  organically  con- 
nected with  it  in  a  relationship  of  mutual- 
ism— of  mutually  advantageous  s3^mbiosis 
— giving  as  well  as  receiving,  constantly  en- 
riching the  storehouse  from  which  we  draw. 
This  is  the  only  relationship  which  makes 
for  healthful  vigor,  for  perennial  enthusi- 
asm, for  largest  accomplishment,  for  the 
most  valuable  and  solid  service  to  the  com- 
munity. Does  the  great  metropolis  of  New 
York  wish  otherwise — ^wish  less  than  this 
for  its  educational  and  scientific  institu- 
tions t  I  believe  it  does  not.  We  are  now 
living  in  the  early  years  of  an  epoch  when 
municipal  support  of  the  important  work 
of  finding  out  and  learning  now  is  to  be 


considered  as  important  and  proper  a  fune- 
tion  of  municipal  government  as  acquiring 
water  sites  and  building  aqueducts. 

In  a  recent  address  on  ' '  The  Support  of 
Scientific  Research  in  a  Democracy,"  Pro- 
fessor James  McEeen  Gattell  called  atten- 
tion to  the  fact  that  the  manufactures  of 
the  city  of  Pittsburgh  and  Allegheny  county 
are  worth  more  than  three  hundred  million 
dollars  a  year.  These  manufactures  have 
all  been  made  possible  by  the  applications 
of  science.  Ten  per  cent,  of  their  value — 
thirty  million  dollars  a  year — says  Pro- 
fessor Cattell,  might  to  advantage  be  spent 
in  that  city  for  the  future  advancement  of 
science  under  the  auspices  of  the  Univer- 
sity of  Pittsburgh.  At  first  thought,  this 
proposition  seems  as  startling  to  the  ''im- 
practical" scientist  as  it  does  to  the  ''hard- 
headed"  business  man.  But  why  should 
this  not  be  done  1 

In  a  letter  from  the  Secretary  of  the 
Board  of  Water  Supply  of  New  York  City, 
I  am  informed  that  the  land  owned  by  New 
York  City  about  the  Ashokan  reservoir 
covers  a  total  of  15,254  acres.  Six  thou- 
sand of  these  acres  are  forested  with  so- 
called  second  growth  of  white  oak,  rock  oak, 
red  maple,  sugar  maple,  hemlock  and  white 
pine.  The  letter  contains  this  significant 
sentence:  "The  chestnut  growth  is  being 
removed  on  account  of  mortality  from 
pests."  There  have  been  planted  by 
the  city  on  this  watershed  over  1,470,000 
coniferous  trees,  more  than  1,000,000  of 
which  include  six  species  of  pine.  The 
present  value  of  these  pine  trees  may  be 
conservatively  estimated  at  not  less  than 
$1,000,000  dollars,  and  the  value  increases 
from  year  to  year — ^likewise  their  impor- 
tance to  the  city's  water  supply.  It  is  now 
common  knowledge  that  some  of  these  spe- 
cies of  pine  are  being  attacked  by  a  fatal 
disease,  the  blister  rust,  recently  imported 
into  this  country  from  Europe.  Damage  to 
the  extent  of  hundreds  of  millions  of  dol- 
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lars  is  known  to  be  caused  every  year  in 
this  country  by  imported  plant  and  tree 
pests.  Whose  concern  should  it  be  to  take 
every  possible  measure  to  learn  the  nature 
of  the  pine-tree  blister  rust  which  threatens 
property  of  New  York  City  to  the  extent  of 
several  millions  of  dollars  T  Would  it  not  be 
a  perfectly  reasonable  business  proposition 
to  expend  annually  10  per  cent,  of  the 
value  of  the  trees  on  the  Ashokan  water- 
shed in  order  to  ascertain  effective  means 
for  the  control  or  eradication  of  a  tree  dis- 
ease which  may  necessitate  a  replanting  of 
the  entire  areat 

Several  million  dollars  worth  of  potatoes 
are  consumed  in  greater  New  York  every 
year;  who  should  be  more  interested  than 
the  residents  of  this  city  in  supporting  bo- 
tanical research  that  has  for  its  object  the 
eradication  of  potato  diseases  in  Maine, 
whence  a  large  percentage  of  our  supply  is 
derived! 

By  the  scientific  and  educational  oppor- 
tunities which  it  can  afford  our  citizens,  by 
diffusing  in  this  community,  and  from  this 
community  as  a  center,  a  knowledge  and 
love  of  plants,  by  botanical  investigations 
in  the  realms  of  pure  and  applied  science, 
the  Brooklyn  Botanic  Garden  can  yearly 
render  to  the  city  of  New  York  a  service 
whose  value  will  be  far  in  excess  of  any 
sum  of  money  that  wiU  ever  be  necessary 
for  its  annual  maintenance. 

At  the  opening  of  the  Pasteur  Institute, 
in  Paris,  in  1888,  the  founder  of  the  science 
of  bacteriology,  near  the  close  of  his  ad- 
dress, spoke  as  follows,  smarting  as  he  al- 
ways did,  at  the  memory  of  the  events  of 
the  Franco-Prussian  war : 

If  science  has  no  country,  the  scientist  should 
have  one,  and  ascribe  to  it  the  influence  which  his 
works  may  have  in  this  world.  If  I  might  be  al- 
lowed, Mr.  President,  to  conclude  by  a  philosoph- 
ical remark  inspired  by  your  presence  in  this  Home 
of  Work,  I  should  say  that  two  contrary  laws  seem 
to  be  wrestling  with  each  other  nowadays;  the  one 
a  law  of  blood  and  of  death,  ever  imagining  new 


means  of  destruction,  and  forcing  nations  to  be 
constantly  ready  for  the  battlefield — ^the  other,  a 
law  of  peace,  work  and  health,  ever  evolving  new 
means  of  delivering  man  from  the  scourges  which 
beset  him. 

These  words  seem  written  for  the  pres- 
ent occasion.  Almost  the  entire  civilized 
world  is  at  war,  but  the  ultimate  triumph 
of  freedom  over  tyranny,  of  civilization 
over  vandalism,  of  right  over  wrong,  may 
now  be  confidently  predicted ;  peace,  let  us 
hope,  is  not  far  distant.  In  the  realm  of 
the  intellect  there  is  perpetual  conflict  of 
light  over  darkness,  right  over  wrong, 
knowledge  over  ignorance  and  superstition. 
But  the  strongholds  of  ignorance  and 
superstition,  while  perpetually  yielding 
are  eternally  holding  out.  We  shall  never 
know  it  all,  there  will  forever  be  ample  op- 
portunity for  and  need  of  scientific  re- 
search— of  the  advancement  and  diffusion 
of  knowledge.  This  is  man's  largest  oppor- 
tunity, the  ultimate  source  of  his  greatest 
happiness.  G.  Stuabt  Gager 

Brooklyn  Botanic  Oabdkn 


THE  SCIENTIFIC  WORK  OF  THE 
BUREAU  OF  FISHERIES 

After  most  careful  consideration  of  its  re- 
sponsibilities in  the  present  national  ezigencyy 
the  Bureau  of  Fisheries  has  determined  upon 
the  following  principles  and  plans  for  its  im- 
mediate guidance: 

1.  The  service  of  science  to  fishery  work  is 
of  such  great  possible  significance  that  it 
would  be  a  serious  error  to  abandon  the  pursuit 
of  proper  scientific  investigations. 

2.  The  exigency  of  the  national  food  situa- 
tion is  such  that  every  practicable  and  proper 
effort  should  be  made  to  bring  about  a  greater 
production  of  fish  and  a  better  utilization  of 
the  available  supply. 

8.  The  confiict  between  the  two  principles 
just  mentioned  is  more  apparent  than  real,  as 
may  api>ear  from  the  following  statement  of 
the  bureau's  plan. 

4.  The  bureau  will  not  interrupt  important 
investigations  which  have  been  pursued  for 
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Iperlods  of  years  and  which  must  be  contiiiued 
in  order  to  gain  the  desired  results. 

6.  As  between  new  investigations  which  may 
be  expected  to  yield  returns  after  a  long  period 
of  years  and  those  which  may  be  expected  to 
produce  results  in  time  to  serve  the  immediate 
needs  of  the  country,  preference  will  be  given 
to  the  latter. 

6.  In  the  latter  class  are  studies — ^biological, 
biochemical,  physiological  and  technological — 
^relating  to  the  propagation  and  rearing  of  fish, 
%he  protection  of  fish,  the  utilization  of  fiaheiy 
^products,  etc. 

7.  The  bureau  is  not  only  utilizing  its  per- 
>manent  scientific  staff  to  the  fullest  extent,  but 
iis  gladly  availing  itself  of  the  valuable  assist- 
ance offered  by  biologists,  physiologists  and 
chemists  from  various  universities. 

8.  For  the  immediate  present  certain  econo- 
mies are  being  practised.  This  does  not  mean 
a  policy  of  niggardliness;  on  the  contrary,  ex- 
penditures must  in  many  respects  be  more  lib- 
eral than  hitherto.  It  does  mean,  however,  the 
temx)orary  curtailment  or  cessation  of  certain 
customary  activities  which  can  not  be  con- 
tinued in  a  satisfactory  manner  during  the  im- 
mediate i)eriod  of  necessary  readjustment. 

More  specifically  the  bureau's  plans  for  scien- 
tific work  in  the  near  future  may  be  stated  as 
follows : 

The  marine  laboratory  at  Beaufort,  N.  0., 
will  not  be  opened  for  general  investigations 
during  the  coming  summer.  The  Woods  Hole 
laboratory,  while  temporarily  closed  for  gen- 
eral investigations,  will  have  a  small  special 
staff  for  experimental  work  in  the  utilization 
of  fishery  products.  The  fish-culture  experi- 
ment work  of  the  Fairport,  Iowa,  laboratory 
bears  so  directly  upon  the  immediate  problems 
of  food  supply  that  the  activities  of  the  station 
will  suffer  no  curtailment,  but  will  be  somewhat 
expanded.  In  the  class  of  field  investigations, 
some  will  be  continued,  some  abandoned  and 
some  new  studies  undertaken. 

Not  as  a  complete  catalogue  of  investiga- 
tions provided  for,  but  as  illustrating  the  top- 
ics regarded  as  proper  for  the  bureau's  atten- 
tion at  this  time,  the  following  may  be  selected: 
The  relation  of  fishes  to  mosquito  extermina- 


tion and  to  public  health;  the  habits  and 
propagation  of  salmon  in  Pacific  waters;  the 
natural  history,  propagation  and  protection  of 
the  blue  crab;  problems  of  the  oyster  industzy; 
experiments  in  curing  fishes;  the  properties  of 
the  roe  of  certain  fishes  alleged  to  be  toxic  <» 
distasteful;  various  other  investigations  re- 
lating to  the  utilization  of  fishery  products; 
dragon-flies  and  damsel-flies  in  relation  to  the 
culture  of  fishes  in  ponds;  aquatic  plants  in 
relation  to  the  culture  of  fishes  in  ponds;  para- 
sites affecting  fish  culture  in  ponds,  life-his- 
tories, and  means  of  control;  systematic  rda- 
tions,  habits  and  migrations  of  salmonoid 
fishes  in  the  Great  Lakes;  biological  and  phys- 
ical conditions  of  fiish  life  in  enclosed  waters; 
the  protection  of  wood  against  marine  borers; 
the  utilization  of  marine  algae,  and  the  relation 
of  kelp  harvesting  to  the  fisheries. 

H.  M.  Smith, 
Commissioner  of  Fisheries 
Washington,  D.  C, 
Juno  18,  1917 


SCIENTIFIC  EVENTS 

CONCERNING  THE  MANUFACTURE  OP  PHTHA- 
Lie  ACID  AND  PHTHALIC  ANHYDRIDE 

The  Department  of  Agriculture  announces 
that  the  color  investigation  laboratory  of  the 
Bureau  of  Chemistry,  of  this  department,  has 
perfected,  on  a  laboratory  scale,  a  new  process 
for  the  manufacture  of  phthalic  acid  and  phtha- 
lic  anhydride.  This  process,  as  carried  out  ia 
the  laboratories,  appears  so  promising  that  it  is 
thought  that  some  manufacturers  of  chemicals 
and  dyestuffs  in  this  country  may  be  able  to 
supply  their  demands  for  these  compounds  by 
this  process,  provided  the  process  can  be  repro- 
duced upon  a  technical  scale  so  as  to  obtain 
results  commensurate  with  the  laboratory  in- 
vestigations. 

With  a  view  to  helping  the  chemical  indus- 
try of  this  country,  the  Department  of  Agri- 
culture hereby  announces  that  it  is  ready  to 
assist  manufacturers  who  wish  to  produce  these 
compounds.  The  expenses  of  the  technical  in- 
stallation and  of  the  labor  and  materials  neces- 
sary will  of  necessity  be  borne  by  the  firm,  in- 
dividual, or  corporation  wishing  to  manufac- 
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ture  the  products.  The  chemists  of  the  color 
inyestigation  laboratory  will  assist  with  ex- 
pert adyice,  etc  The  department  reseryes  the 
right  to  publish  all  the  data  obtained  from  the 
technical  experiments. 

Since  it  seems  very  desirable  that  phthalio 
acid  and  phthalic  anhydride  be  made  available 
in  large  quantity  in  this  country  at  the  earliest 
possible  moment,  this  offer  of  assistance  will 
not  be  held  open  by  the  department  for  an  in- 
definite period.  D.  F.  Houbtok^ 

Secretary 

tj.  s.  dxpabtmxnt  of  aoucultubx, 
Washzngton,  D.  C, 
June  16 

THB  CROCKBR  LAND  EXPEDITION 

Dr.  Harrison  J.  Hunt,  surgeon  of  the 
Crocker  Land  Expedition,  arrived  in  New 
York  on  June  20,  on  the  Danish  steamer 
United  States  and  reported  the  story  of  his 
journey  by  sledge  over  the  young  ice  of  Mel- 
ville Bay.  He  said  that  the  other  members 
of  the  Crocks  Land  Expedition  were  in  ex- 
cellent health  when  he  left  them,  but  that, 
owing  to  their  supplies  being  very  low,  it  is 
imperative  that  relief  be  sent  to  them  at  onca 
The  Oommittee-in-Charge  had  sent  Captain 
Bobert  A.  Bartlett  to  take  command  of  the 
sealer  Neptune,  the  third  relief  vessel  which 
has  been  chartered  in  behalf  of  the  Crocker 
Land  Expedition. 

Doctor  Hunt  left  North  Star  Bay  on  De- 
cember 18,  1916.  He  was  accompanied  by 
another  member  of  the  party,  W.  Elmer 
Ekblaw. 

''The  steamship  Danmarh,"  said  Doctor 
Hunt,  ''which  had  been  sent  by  the  Com- 
mittee-in-Charge,  was  at  North  Star  Bay 
when  I  began  my  journey  south.  Mr.  Donald 
B.  MacMillan,  leader  of  the  expedition.  Pro- 
fessor Edmund  Otis  Hovey  and  Jonathan 
Small — another  member  of  the  party — ^were  at 
Etah.  Their  supplies  will  last  until  about 
the  1st  of  August  and  the  members  will  then 
be  dependent  uix>n  what  walrus  and  caribou 
meat  th^  could  obtain  at  Etah.  They  might 
also  get  eider-duck  eggs.  They  have  very 
little  coffee,  sugar  and  canned  fruits  and 
flour  was  being  rationed  out.    They  may  get 


some  supplies  from  the  Danmarh  by  sledging 
a  hundred  and  fifty  miles  to  her.  That  vessel 
is  in  about  six  feet  of  ice  and  possibly  she 
will  be  freed  about  the  1st  of  August.  She 
has  stores  but  is  short  of  coaL  I  was  glad  to 
hear,  on  my  arrival  here,  that  the  Committee 
has  already  arranged  to  send  the  Neptune, 
such  hdp  as  is  urgently  needed.  Another  year 
in  the  Arctic  would  prove  a  great  hardship 
to  the  members  of  the  Expedition  and  might 
result  in  fatality." 

Dr.  Hunt  and  Mr.  Ekblaw  left  North  Star 
Bay  with  six  sledges  and  were  accompanied 
by  five  Eskimos.  There  was  deep  snow  and 
the  weather  was  generally  bad.  When  th^ 
got  out  on  the  ice  of  Melville  Bay  th^  found 
that  the  winter  had  been  comparatively  open 
and  that  the  ice,  which  was  three  inches  in 
thickness  and  very  porous,  was  continuously 
bending  beneath  them.  The  long  sledge 
journey  of  fourteen  hundred  miles,  which  took 
from  December  18,  1916,  until  April  16,  of 
this  year,  was  attended  by  many  perils. 
Snud  Basmussen,  the  Danish  explorer,  who 
went  part  of  the  way  with  the  scientists,  as 
well  as  old  Eskimos,  said  that  the  conditions 
for  sledging  were  the  worst  they  had  ever 
seen.  The  later  part  of  the  journey  was  un- 
dertaken by  Dr.  Hunt  accompanied  only  by 
Eskimos,  as  Mr.  Ekblaw  remained  at  South 
IJpemavik. 

Dr.  Hunt  said  that  from  the  scientific 
point  of  view  the  Crocker  Land  Expedition, 
which  was  sent  out  under  the  joint  auspices 
of  the  American  Musexmi  of  Natural  History, 
the  American  Geographical  Society  and  the 
University  of  Illinois,  was  obtaining  excellent 
results. 

Mr.  Donald  B.  MacMillan — ^the  leader  of  the  ex- 
pedition, has  gathered  an  enormous  amount  of  val- 
uable adentiflo  data.  Dr.  Hovey,  who  is  probably 
the  best  equipped  geologist  who  has  ever  gone  into 
the  Arctie,  is  in  excellent  health  and  spirits  and  is 
doing  splendid  work.  He  has  set  up  the  sdsmo- 
graph  at  Etah  and  has  arranged  to  make  extensive 
observations  of  all  kinds. 

Captain  George  B.  Ck>m6r,  the  veteran  ice-pilot^ 
who  was  sent  north  on  the  first  relief  expedition, 
is  a  man  of  considerable  seientifle  attainments. 
When  this  hale  mariner  is  not  engaged  in  his  call- 
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ing  he  makes  researches  in  archeology.  He  is  now 
conducting  some  most  important  work  in  the  study 
of  the  remains  of  the  ancient  peoples  of  the  north. 

APPLIED  PSYCHOLOGY  AT  THE  CARNEGIE 
INSTITUTE  OP  TECHNOLOGY 

Professor  G.  M.  Whipple  has  leave  of  ab- 
sence from  the  University  of  Illinois  for  the 
£rst  semester  of  the  coming  year  to  serve  as 
professor  of  applied  psychology  at  the  Car- 
negie Institute  of  Technology  and  acting 
director  of  the  Bureau  of  Salesmanship  Re- 
search. 

Professor  Walter  Dill  Scott^  who  had  orig- 
inally planned  to  return  to  Northwestern 
University  for  the  next  semester,  has  been 
given  further  leave  of  absence  and  will  remain 
at  Carnegie  throughout  the  year. 

A.  J.  Beat^,  Ph.D.,  Illinois,  has  been  ap- 
pointed research  assistant  in  the  Bureau  of 
Salesmanship  Research,  and  is  already  en- 
gaged in  a  study  of  methods  used  in  corpora- 
tion schools  for  developing^  salesmen. 

Fellowship  appointments  include  the  fol- 
lowing: N.  L.  Hoopingamer,  University  of 
Texas;  Franklyn  Meine,  University  of  Chi- 
cago; H.  G.  Kenagy,  University  of  Minne- 
sota; and  C.  E.  Brundage,  Tuck  School, 
Dartmouth. 

Beardsley  Ruml,  Ph.D.  Chicago,  has  been 
appointed  instructor  in  psychology.  L.  L. 
Thurstone  has  been  advanced  from  assistant 
to  instructor.  These,  together  with  Professor 
J.  B.  Miner,  Professor  Kate  Gordon  and  Pro- 
fessor W.  V.  Bingham,  head  of  the  depart- 
ment, will  be  primarily  concerned  with  mental 
measurements  of  students  and  with  research 
and  instruction  in  vocational  psychology. 


SCIENTIFIC  NOTES  AND  NEWS 

The  late  Mr.  W.  Hudson  Stephens,  of  Low- 
ville,  N.  Y.,  a  life  member  of  the  American 
Association  for  the  Advancement  of  Science 
since  its  eighteenth  meeting  held  in  Salem  in 
1869,  by  the  terms  of  his  will  has  bequeathed 
the  sxmi  of  $5,000  to  the  association. 

Dr.  James  Mason  Crafts,  distinguished  for 
his  chemical  researches  and  for  a  time  presi- 


dent of  the  Massachusetts  Institute  of  Tech- 
nology, has  died  in  his  sixty-ninth  year. 

Yale  Universitt  has  conferred  the  doctorate 
of  science  on  Dr.  Theobald  Smith,  director  of 
the  department  of  animal  pathology  of  the 
Rockefeller  Institute,  and  Sir  Ernest  Ruther- 
ford, director  of  the  physics  laboratories  of  the 
University  of  Manchester,  former  SiUiman 
lecturer  at  Yale.  William  T.  Homaday,  di- 
rector of  the  New  York  Zoological  Park,  re- 
ceived the  degree  of  master  of  arts. 

Professor  Robert  A.  Millikan,  professor  of 
physics  at  the  University  of  Chicago,  has  been 
made  doctor  of  science  by  Amherst  College. 
The  doctorate  of  laws  was  conferred  on  Na- 
thaniel M.  Terry,  of  the  class  of  1867,  professor 
of  physics  and  chemistry  in  the  U.  S.  Naval 
Academy. 

The  degree  of  doctor  of  science  has  been 
conferred  by  Dartmouth  CoU^^  on  Allen 
Hazen,  the  civil  engineer  of  New  York  City. 

BowDoiN  College  has  conferred  the  doctor- 
ate of  science  on  A.  H.  Sabin  (class  of  '76), 
consulting  chemist  of  the  National  Lead  Com- 
pany and  lecturer  in  New  York  University, 
and  on  Dr.  F.  H.  Albee,  of  the  class  of  '99,  the 
New  York  surgeon. 

Professor  John  £.  Buoher,  who  holds  the 
chair  of  chemistry  at  Brown  University,  has 
been  griven  the  doctorate  of  science  by  that  in- 
stitution. 

Dr.  Chas.  H.  Hsrty,  editor  of  the  Journal 
of  Industrial  Chemistry,  has  been  given  the  de- 
gree  of  doctor  of  chemistry  at  the  University 
of  Pittsburgh. 

The  Soci6t6  Russe  de  Min^ralogie  de  Petro- 
grad,  which  before  the  revolution  carried  the 
title  Soci6t6  Imperiale  de  Min^ralogie  de  St 
Petersbourg,  held  its  centenary  jubilee  in  Jan- 
uary, 1917,  on  which  occasion  John  M  Clarke, 
of  Albany,  was  elected  to  honorary  member- 
ship. 

The  forty-six  knighthoods  conferred  on  the 
occasion  of  King  Oeorge's  fifty-second  birth- 
day include  Dr.  H.  P.  Waterhouse  and  Mr. 
R.  Jones,  surgeons,  and  Mr.  R.  T.  Olazebrook, 
director  of  the  National  Physical  Laboratory. 
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Enoikber  Bear- Admiral  G.  O.  Goodwin* 
C.B.,  has  been  appointed  engineer-in-chief  of 
the  British  fleet  in  succession  to  Engineer 
Vice-Admiral  Sir  Henry  J.  Oram,  K.C.B., 
P.R.S. 

Former  and  present  graduate  students  of  the 
department  of  psychology  of  Cornell  TTniver- 
sity  and  a  number  of  his  more  intimate  friends 
among  the  faculty  met  with  Professor  E.  B. 
Titchener  in  the  Psycholofi^ical  Laboratory  on 
the  evening  of  June  22,  to  celebrate  the  com- 
pletion of  twenty-five  years  of  his  service  to 
Cornell.  A  volume  of  '^  Studies  in  Psychol- 
ogy," edited  by  Professors  "W.  B.  Pillsbury,  J. 
W.  Baird  and  M.  F.  Washburn,  was  presented 
to  him  on  the  occasion.  After  the  presenta- 
tion. Professor  Titchener  responded  with  some 
reminiscences  of  the  early  days  of  the  Cornell 
Laboratoiy,  and  in  conclusion  announced  that 
he  had  declined  acceptance  of  the  chair  of  psy- 
chology recently  tendered  him  by  Harvard 
University. 

In  the  annual  report  of  the  visitors  of  the 
Oxford  University  Observatory  th^y  express 
their  sorrow  at  the  death  of  the  late  Professor 
Esson,  who  acted  as  secretary  to  the  visitors 
during  the  whole  forty-two  years  of  the  work 
of  the  observatory.  Several  lectures  to  mili- 
tary bodies  have  been  given  by  the  director, 
Professor  H.  H.  Turner,  including  lectures  in 
France  and  in  the  camps  on  Salisbury  Plain. 

The  fifteenth  annual  session  of  the  South 
African  Association  for  the  Advancement  of 
Science,  as  we  learn  from  Nature,  will  be  held 
at  Stellenbosch,  from  July  2  to  7,  under 
the  presidency  of  Professor  J.  Orr.  The  sec- 
tional committees  and  their  presidents  will  be 
as  follows:  A:  Astronomy,  Mathematics, 
Physics,  Meteorology,  Geodesy,  Surveying, 
Engineering,  Architecture  and  Irrigation, 
Professor  W.  N.  Boseveare;  B:  Chemistry, 
Geology,  Metallurgy,  Mineralogy  and  Geog- 
raphy, Professor  M.  M.  Bindl;  C:  Bacteriol- 
ogy, Botany,  Sfeology,  Agriculture,  Forestry, 
Physiology,  Hygiene  and  Sanitary  Science, 
J.  Burtt-Davy;  D:  Education,  History, 
Mental  Science,  Political  Economy,  (General 
Sociology  and  Statistics^  Bev.  Professor  N. 


J.  Briimmer;  E:  Anthropology,  Ethnology, 
Native  Education,  Philology  and  Native 
Sociology,  Rev.  N.  Roberts.  The  local  secre- 
tary is  Professor  B.  van  der  Riet,  Victoria 
College,  Stellenbosch. 

Professor  Hugo  De  Vries  is  preparing,  as 
has  been  noted  in  Science,  a  new  experi- 
mental garden  and  laboratory  in  Limteren. 
He  has  now  transplanted  to  it  the  yoimg 
rosettes  of  his  cultures  of  (Enothera,  He 
plans  to  continue  at  Lunteren  the  work  which 
he  had  been  doing  at  Amsterdam. 

The  oflScial  duties  of  Professor  Robert  A. 
Millikan,  of  the  department  of  physics  at  the 
University  of  Chicago,  who  has  been  in  Wash- 
ington during  the  spring  quarter  as  vice- 
chairman  of  the  National  Research  Council, 
which  is  acting  in  close  relations  with  the 
Coimcil  of  National  Defense,  have  delayed 
the  appearance  of  his  new  volume  on  The 
Electron,  but  the  University  of  Chicago  Press 
announces  its  publication  early  in  July. 

Professor  Carl  E.  Seashore,  of  the  Uni- 
versity of  Iowa,  is  giving  courses  at  the  sum- 
mer school  of  the  University  of  California. 
He  offers  special  work  on  the  relation  of 
psychology  to  music. 

PftOFESSOR  John  Weinzirl,  head  of  the  de- 
partment of  bacteriology  of  the  University  of 
Washington,  Seattle,  has  obtained  leave  of 
absence  for  the  coming  year  and  will  study 
preventive  medicine  with  Dr.  M.  J.  Rosenau, 
of  the  Harvard  Medical  School. 

A  PORTRAIT  of  the  late  Professor  Raphael 
Meldola  is  being  painted  by  Mr.  Solomon  J. 
Solomon,  in  order  that  copies  may  be  presented 
to  the  Royal  Society  and  the  Institute  of 
Chemistry. 

A  MEMORUL  tablet  to  the  late  Dr.  S.  Weir 
Mitchell  was  unveiled  at  the  recent  commence- 
ment exercises  of  the  University  of  Pennsyl- 
vania. 

The  death  on  June  22  is  announced  of  Pro- 
fessor Leverett  Mears,  head  of  the  department 
of  chemistry  at  Williams  College. 

Dr.  J0RGEN  Brunohorst,  Norwegrian  minis- 
ter at  Rome,  known  for  his  publications  in  bot- 
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any  and  as  director  of  the  Bergen  Museum, 
and  editor  of  Naturenf  died  in  Eome  on  May 
20,  aged  fifty-five  years. 

The  American  Medical  Journal  writes:  K. 
A.  H.  Momer,  professor  of  chemistry  and 
pharmacy  at  the  Karolinska  Medico-Chiruigi- 
cal  Institute  of  Stockhohn,  died  recently,  aged 
sixty-two.  Since  1892  he  has  been  rector  of 
the  institute,  in  which  position  he  participated 
in  drawing  up  the  regulations  for  the  prizes  of 
the  Ifobel  prize  committees,  and  since  has  been 
president  of  the  Nobel  Medical  Committee. 
Momer's  research  and  publications  in  chemis- 
try, especially  physiologic  chemistry,  toxicol- 
ogy and  chemical  analysis,  were  notable. 

Thb  United  States  Civil  Service  Commis- 
sion announces  an  open  competitive  examina- 
tion for  scientific  assistant,  for  men  only,  on 
July  25.  Vacancies  in  the  Bureau  of 
Fisheries,  at  entrance  salaries  ranging  from 
$900  to  $1,400,  including  a  vacancy  in  the 
I)Osition  of  fishery  expert  on  the  Albatross,  at 
$1,200  a  year,  will  be  filled  from  this  examina- 
tion. Further  information  may  be  obtained 
by  addressing  the  Civil  Service  Commission, 
or  the  Bureau  of  Fisheries,  Washington, 
D.  C. 

Thb  New  Jersey  State  Board  of  Health  on 
June  7  denied  the  application  of  Butgers  Col- 
lege, at  New  Brunswick,  for  x>ermission  to 
teach  and  practise  vivisection  under  a  law  of 
the  state.  The  denial  was  based  on  an 
opinion  from  the  Attorney  G^eral's  depart- 
ment that  the  law  in  question  could  not  be 
applied  to  Butgers.  The  act  was  drawn  par- 
ticularly for  the  Bockefeller  Institute.  The 
Attorney  Qeneral's  department  held  that  it 
applied  only  to  institutions  for  scientific  re- 
search and  not  to  educational  collies  or 
schools. 

Bt  the  will  of  the  late  Mr.  Washington  S. 
Tyler,  of  Cleveland,  $200,000  is  designated  for 
Lakeside  Hospital.  Half  of  this  is  to  be  used 
for  construction,  and  the  income  from  the 
other  half  for  the  maintenance  of  a  maternity 
hospital  to  be  conducted  in  connection  with 
Lakeside  Hospital. 


We  learn  from  Nature  that  the  late  Loid 
Justice  Stirling's  herbarium,  consisting  chi^ 
of  about  6,000  varieties  of  mosses  and  liver- 
worts from  many  parts  of  the  world,  has  been 
presented  by  Lady  Stirling  to  the  Tunbridge 
Wells  Natural  History  Society. 

An  opportunity  for  research  work  in  sociol- 
ogy with  some  time  for  other  graduate  work  if 
desired,  awaits  a  suitable  applicant  at  the  Uni- 
versity of  Chicago  and  for  this  $1,200  has  been 
set  aside  for  each  of  the  two  years  it  is  ex- 
pected the  investigation  will  require.  By  this 
announcement  it  is  hoped  to  secure  some  one 
already  specializing  in  sociology.  Inquiry  for 
further  details  may  be  addressed  to  Professor 
Albion  W.  Small,  University  of  Chicago,  or  to 
Dr.  £.  R  LeCount,  Rush  Medical  College, 
Chicago. 

Thb  Weekly  Bulletin  of  the  New  York  de- 
partment of  health  has  received  a  condensed 
report  of  the  vital  statistics  of  the  city  of 
Petrograd  for  the  year  1916.  The  population 
for  that  year  was  1,850,000.  What  stands  out 
most  prominently  in  the  report  is  the  fact  that 
there  were  2,100  more  deaths  than  births  re- 
ported during  the  year,  thus  showing  the  effect 
of  the  war  upon  the  status  of  the  population. 
The  death  rate  from  typhoid  fever  was  over 
forty  (40)  per  one  hundred  thousand,  as 
against  six  (6)  for  the  city  of  New  York  dur- 
ing the  same  period.  Four  hundred  and  fifty 
deaths  were  reported  from  smallpox.  The 
death  rate  for  measles,  scarlet  fever,  diphtheria 
and  croup  was  far  above  that  of  the  city  of 
New  York.  Tuberculosis  had  a  death  rate 
double  that  of  New  York.  Two  hundred  and 
fifty,  out  of  every  1,000  born,  died  during  the 
first  year,  as  compared  with  95  in  the  city  of 
New  York. 

Regent  accessions  to  the  ITniversity  of  Ari- 
zona Museimi  include  ethnological  collections 
as  follows:  Eighty-five  representative  Apache 
baskets  from  Governor  O.  W.  P.  Hunt, 
PhcBnix;  300  representative  Pima  baskets 
from  Perry  M.  Williams,  Maricopa;  9  repre- 
sentative Paluate  baskets;  12  representative 
Hopi  baskets;  10  representative  Hopi  pottery; 
native  and  ceremonial  Hopi  costumes;  native 
Navajo  costimies,  by  the  University  of  Arizona 
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expedition  of  1916.  The  archeolofirical  oolleo- 
tions  include  more  than  a  thousand  specimenB 
of  prehistoric  pottery,  textiles,  weapons  and 
implements  from  the  Cliff  and  Pueblo  ruins  of 
northern  Arizona,  by  the  University  of  Ari- 
zona. 

The  university  senate  of  Western  Beserve 
University  has  voted  to  establish  a  committee 
on  research  to  be  affiliated  with  the  National 
Besearch  Council.  The  committee  is  com- 
posed of  Dr.  Ceorge  N.  Stewart,  chairman, 
School  of  Medicine;  Dr.  Torald  Sollmann, 
vice-chairman.  School  of  Medicine;  Professor 
H.  P.  Cushing,  secretary,  Adelbert  College; 
Professor  H.  W.  Springsteen,  Adelbert  College; 
Professor  F.  H.  Herrick,  Adelbert  College; 
Professor  O.  F.  Tower,  Adelbert  CoU^e;  Pro- 
fessor H.  A.  Aikins,  CoU^e  for  Women;  Pro- 
fessor Edward  Spease,  School  of  Pharmacy. 

The  Duke  of  Bedford,  who  presided  at  the 
annual  meeting  of  the  Zoological  Society  of 
London,  on  April  80,  explained  the  steps  taken 
by  the  council  to  save  food.  He  said  that  the 
total  number  of  animals  had  been  very  greatly 
reduced;  fbrst,  because  they  had  not  replaced 
any  of  the  large  animals  which  had  died  dur- 
ing the  war;  and,  secondly,  because  they  had 
destroyed  a  number  of  those  which  coxild  be 
replaced  in  normal  times.  With  the  reduction 
of  the  nimiber  of  animals  came  a  correspond- 
ing reduction  in  the  amount  of  food  con- 
sumed. The  principle  adopted  had  been, 
wherever  possible,  to  cease  using  food  which 
was  also  human  food.  The  following  details 
were  given: 

Meat  is  limited  to  horBeflesh  poreliased  from  the 
army.  Never  was  the  supply  more  abtmdant  or 
the  quality  better,  on  account  of  the  enormous 
number  of  horses  in  government  service. 

Potatoes. — ^We  used  to  use  over  15,000  pounds  a 
year — ^we  use  none  now. 

Bread  formerly  used  for  the  apes  and  monkejs 
and  some  smaU  mammals  has  been  replaced  by 
flour  not  up  to  the  Board  of  Trade  standard  for 
human  consumption,  and  by  ship's  biscuits  which 
have  made  one  or  two  voyages  unused  and  are  then 
rejected  as  no  longer  fit  for  issue.  The  sale  of 
bags  of  stale  bread  to  the  public  for  feeding  the 
animals  has  been  stopped. 

Wheat  is  no  longer  used  for  any  of  the  mammals 


or  water-f  owL  As  substitutes  we  use  dari,  paddy 
rice  and  locust  beans. 

Oats. — The  quantity  used  has  already  been  very 
greatly  reduced  and  the  remainder  is  being  sne- 
cessfuUy  replaced  by  a  mixture  of  split  horse 
beans  and  maize. 

Hay. — ^The  hay  used  in  the  gardens  consists  of 
those  trusses  which  the  army  buyer,  who  buys  first, 
has  mot  selected.  Arrangements  have  been  made  to 
use  the  cut  grass  from  the  London  parks  and 
squares,  and  to  use  larger  quantities  of  foliage. 

Fish. — The  fish  used  is  unsuitable  for  human 
food,  except  some  small  quantitieB  required  by 
birds  to  which  salted  or  stale  fish  is  fatal. 

Bggs.—The  eggs  used  for  small  soft-billed  birds 
are  Chinese  pickled  eggs  or  undersized  imported 
eggs. 

Fruit. — Bananas,  formerly  used  for  a  very  large 
number  of  the  small  mammals  and  birds,  have 
been,  to  a  great  extent,  replaced  by  boiled  man- 
gold wurzels  and  beetroots.  Some  few  small  and 
delicate  mammals  and  birds  refuse  to  take  beetroot, 
but  these  exceptions  are  insignificant.  The  ba- 
nanas which  are  still  used,  as  far  as  possible,  are 
over-ripe  ones,  unfit  for  table  purposes,  but  quite 
nutritious  for  animals.  The  dates  used  are  of  a 
quality  not  up  to  the  Board  of  Trade  standard  for 
human  food. 

Sugar. — The  sugar  used  for  the  animals  consists 
of  what  is  known  to  the  trade  as  "foot"  sugar, 
which  is  not  suitable  for  human  food,  and  the 
total  quantity  amounts  to  about  5  pounds  a  week. 

Oreens.-^Ahout  11  bushels  are  used  a  week,  but 
these  consist  of  those  not  sold  for  human  consump- 
tion. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

The  American  Association  of  University 
Professors  will  hold  its  next  annual  meeting 
at  Chicago,  probably  on  December  27  and  28. 

As  has  been  noted  in  Soienoe,  Gbvemor 
Ferguson  has  vetoed  the  legislative  appropria- 
tion for  the  University  of  Texas,  amounting  to 
one  million  six  hundred  thousand  dollars  for 
the  next  two  years.  It  is  said  that  this  was 
done  because  the  board  of  regents  was  unwill- 
ing to  dismiss  the  president  and  members  of 
the  faculty.  There  have  been  various  lawsuits, 
and  the  attorney  general  has  now  given  an 
opinion  that  the  veto  is  ineffective. 
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The  new  Stanford  TTniyersily  Hospital, 
which  is  being  erected  at  a  cost  of  approxi- 
mately $500,000,  will,  it  is  expected,  be  ready 
for  occupancy  about  October  1. 

Mr.  V.  EvERiT  Mact,  commissioner  of  chari- 
ties and  corrections.  West  Chester  County,  has 
imdertaken  to  support  three  fellowships,  of  the 
value  of  $500,  each  for  work  and  investigations 
in  the  West  Chester  County  penitentiary. 

The  following  changes  have  been  made  in 
the  staff  of  the  anatomical  department  of  the 
Johns  Hopkins  University:  Dr.  Florence  B. 
Sabin  has  been  promoted  from  associate  pro- 
fessor of  anatomy  to  professor  of  histology; 
Dr.  Lewis  H.  Weed,  from  associate  to  associate 
professor  in  anatomy,  and  Dr.  Charles  0. 
Macklin,  from  instructor  to  associate.  Pro- 
fessor O.  Van  der  Stricht,  of  the  University  of 
Ghent,  becomes  lecturer  in  anatomy.  Dr.  Ed- 
mund V.  Cowdry,  associate  in  anatomy,  has  re- 
signed to  accept  the  professorship  of  anatomy 
in  the  Peking  Union  Medical  College  which  is 
now  conducted  by  the  Bockef eller  Foundation 
of  New  York.  Dr.  Eldon  W.  Sanford  be- 
comes assistant  in  anatomy. 

Mr.  W.  O.  Waterman,  recently  assistant  pro- 
fessor of  biology  at  Knox  College,  has  been  ap- 
pointed assistant  professor  of  botany  at  North- 
western University. 

Associate  Professor  Wiluaic  A.  Ebpner 
has  been  promoted  to  a  prof  esorship  of  biology 
in  the  University  of  Virginia. 

At  the  University  of  Minnesota,  Henry  T. 

Moore  has  been  appointed  assistant  professor 
and  Karl  S.  Lashley  instructor  in  psychology, 
with  salaries  of  $2,600  and  $1,700,  respectively. 


DISCUSSION  AND  CORRBSPONDENCB 

HERITAOB  AND   HABITUS 

The  word  *'  habitus  "  as  distinguished  from 
"heritage"  was  defined  in  1918  by  Gregory* 
as  follows: 

The  totality  of  the  caonotelic  or  reeent  adaptive 
characters  of  an  animal  may  be  called  its  hdbitui; 
the  totality  of  its  palasotelic  characters  may  be 

iGregoiy,  W.  K.|  ''(IV.)  Convergence  and  Al- 
lied Phenomena  in  the  Mammalia,**  Bept,  Brit, 
Assoc.  Adv.  Moi.,  1914  (1913),  pp.  625-526. 


referred  to  as  its  heritage.  The  habitus  tends  to 
conceal  remote  phylogenetie  relationships,  the  heri- 
tage to  reveal  them.  Thus,  the  diverse  habitus  of 
Thylacinus,  Notoryctes  and  Phaseolomys  concealed 
their  remarkably  uniform  nnderljring  heritage. 

The  habitus  of  a  race  of  fishes  is  the  totality  of 
their  cienotelic  charaoters,  i.  «.,  of  all  those  eharae- 
ters  which  have  been  evolved  in  adaptation  to  their 
latest  habits  and  environment.  The  heritage  of  a 
race  of  fishes  is  the  totality  of  their  palieotelio  char- 
acters, t.  e.,  of  all  those  characters  which  wen 
evolved  in  adaptation  to  earliet  habits  and  en- 
vironments and  which  were  transmitted  in  a  mors 
or  less  unchanged  condition,  in  spite  of  later 
changes  in  habits  and  environment,* 

The  derivation  is,  of  course^  from  habUus, 
meaning  attire,  but  by  a  natural  extension 
habitus  is  taken  to  mean  among  other  things, 
e.  g.,  fades  (Century  Dictionary,  p.  2675). 
The  word  '^  habitus  "  is  common  proper^.  It 
is  a  word  of  wide  significance.  Gregory  ap- 
plied it  in  a  limited  sense  without  entirely 
losing  sight  of  its  generally  accepted  meaxiing 
(e.  g.,  habitus  of  plants). 

The  terms  habitus  and  heritage  may  become 
very  useful  and  be  generally  adopted  among 
naturalists.  The  reptilian  h^tage  of  ichthyo- 
saurs  stands  in  clearest  contrast  to  their  ma- 
rine habitus;  so  too  the  mftrnTnalifin  heritage 
of  bats  and  cetacea,  the  primate  heritage  of 
man,  the  avian  habitus  and  diapsid  heritage 
of  pterosaurs,  the  struthious  habitus  and  tbero- 
pod  heritage  of  8trouthiomim/us,  etc 

Lillie  recently  uses  the  term  habitus  in  the 
same  general  sense  in  which  Gregory  has  used 
it,  but  the  latter  gives  it  a  more  precise  mean- 
ing, viz.,  the  totality  of  all  characters  evolved 
in  response  to  the  latest  or  final  life  zone. 
'^  Somatic  habitus "  as  used  by  Lillie  means 
'^  general  bodily  characteristics,"  while  habitus 
in  botany  means  the  sum  of  the  adaptive  char- 
acters, much  as  Gregory  uses  it  These  adap- 
tive characters  are,  of  course,  inherited 

The  words  csenotelic  and  palsBotelic,  also  pro- 
posed by  Gregory,  are  perhaps  still  better 
terms,  because  they  are  self-explanatory  to 
those  who  know  even  a  little  Greek.  Onno- 
telic  signifies  characteristics  evolved  during 
present  life  habits;   palodotdic   signifies   in- 

s  Ann.  N.  Y.  Acad.  Sciences  for  1913,  p.  268. 
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heritance  from  previous  life  habits.  A  c8Bno- 
telic  character  of  previous  life-zone  habitus 
often  becomes  a  palaBotelic  character  in  a  sub- 
sequent habitus.  The  '^ somatic  habitus"  is 
generally  the  expression  of  the  latest  life 
habits.  Hekrt  Fairfisld  Osborn 

SCIENTIFIC  MBSTINQS  IN  WAR  TIMBS 

A  NUMBER  of  our  scientific  societies  have 
deemed  it  advisable  ''  on  account  of  the  war " 
to  either  cancel  or  postpone  their  future  meet- 
ings and  conventions.  The  American  Electro- 
chemical Society  disapproves  of  this  action  and 
at  its  recent  board  meeting  adopted  resolu- 
tions encouraging  rather  than  discouraging 
the  holding  of  meetings. 

Modem  warfare  is  not  so  much  a  matter  of 
prowess  at  arms  as  it  is  a  stupendous  engineer- 
ing undertaking.  To  hasten  this  war  to  an 
early  and  victorious  close  our  many  thousand 
engineers  must  bring  to  bear  every  possible 
effort.  However,  individual,  independent  effort 
is  not  desirable  at  this  time:  concerHve  action 
is  absolutely  essential  for  the  most  efficient 
service. 

In  order  to  expedite  the  solution  of  many  of 
the  new  problems  that  have  arisen  as  a  direct 
consequence  of  otir  martial  state,  unrestricted 
discussion  of  the  problems  (with  but  few  ex- 
ceptions) at  scientific  meetings  is  bound  to 
give  all  of  us  a  clearer  understanding  of  the 
real  points  at  issues,  of  the  urgent  needs  of  our 
country  at  this  momentous  hour. 

Meetings  of  scientific  and  technical  societies 
have  ever  served  as  a  g^reat  stimulus  for  their 
members  and  have  been  a  "  clearing  house  "  for 
many  of  the  best  thoughts  and  ideas  of  our 
professional  men. 

Let  us  follow  the  good  example  set  us  by 
England.  Let  us  encourage  rather  than  dis- 
courage the  holding  of  scientific  meetings  in 
these  war  times.  When  England  found  herself 
confronted  with  a  very  serious  shortage  of 
sulphuric  acid,  glass,  dyes,  electrodes,  brass, 
furnaces,  etc.,  the  scientific  societies  arranged 
symposiums  on  these  subjects  and  invited  not 
only  all  of  the  members  to  attend,  but,  further, 
urged  those  factory  men  who  were  not  members 
to  come  to  the  meetings  to  give  their  views  and 


experiences  and  to  learn  all  they  could  in  re- 
turn. 

Just  as  a  large  business  corporation  depends 
upon  the  organized  effort  and  efficiency  of  the 
several  units  and  departments,  so  does  our 
government,  now  more  than  ever,  look  to  the 
organized  concertive  effort  of  its  large  engi- 
neering bodies  for  quick  and  efficient  results. 
Let  us  continue  our  meetings  and  hold  them 
more  frequently  than  ever  before. 

Colin  Q.  Pink 


THE  PROCEEDINGS  OF  THE  NATIONAL 
ACADEMY  OP  SCIENCES 

The  fourth  number  of  Volume  8  of  the 
Proceedings  of  the  National  Academy  of  Sd' 
encea  contains  the  following  articles : 

''A  Ke-determination  of  the  Value  of  the 
Electron  and  of  Related  Constants:"  R  A. 
Millikan,  Byerson  Physical  Laboratory,  Uni- 
versity of  Chicago.  The  values  for  the  charge 
on  the  electron,  the  Avogadro  constant,  etc., 
are  griven  with  estimates  of  the  accuracy  of  the 
result 

''Body  Pigmentation  and  Egg  Production 
in  the  Fowl : "  J.  Arthur  Harris,  A.  F.  Blakes- 
lee  and  D.  E.  Warner,  Station  for  Experimen- 
tal Evolution,  Cold  Spring  Harbor,  New  York. 
A  strong  negative  correlation  exists  between 
the  October  ear-lobe  pigmentation  and  the  egg 
production  of  the  year. 

"  Variability  of  Germ  Cells  of  Sea  Urchins  :** 
A.  J.  Goldfarb,  College  of  the  City  of  New 
York,  and  Department  of  Marine  Biology, 
Carnegie  Listitution  of  Washington.  The 
varying  behavior  of  the  eggs  in  the  experi- 
ments of  Loeb,  Lillie,  Wasteneys  and  others, 
was  apparently  due  in  large  part  to  variation 
in  the  physiologic  condition  of  the  eggs  they 
used. 

''  Transplantation  of  Limbs: "  Boss  O.  HJir-. 
rison,  Osborn  2k>ological  Laboratory,  Yale 
University.  The  experiments  confirm  previous 
ones,  showing  that  the  limb  bud  is  a  self-dif- 
ferentiating body:  they  also  show  that  the 
laterality  of  the  fore  limb  may  be  affected  by 
its  new  surroundings. 

''  The  Shapes  of  Group  Molecules  Forming 
the  Surfaces  of  Liquids:"  Irving  Langmuir, 
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Besearch  Laboratory  of  the  (General  Electric 
Company,  Schenectady,  New  York.  Cross- 
sections  and  len^hs  are  calculated  for  a  va- 
riety of  molecules.  Various  theoretical  con- 
ditions are  develoi)ed. 

**  The  Importance  of  the  Water  contained  in 
the  Deeper  Portions  of  the  Subsoil:"  F.  J. 
Alway  and  G.  B.  McDole,  Minnesota  A^cul- 
tural  Experiment  Station.  The  moisture  of 
the  deeper  subsoil  will  be  able  to  move  upward 
only  so  slowly  and  through  such  a  short  dis- 
tance in  a  single  season  that  it  will  be  at  most 
of  no  practical  benefit  to  annual  crops. 

''The  Transformation  of  Pseudoglobulin 
into  Euglobulin: "  William  N.  Berg,  Patholog- 
ical Division,  Bureau  of  Animal  Industry, 
Washington,  D.  C.  The  loss  of  pseudoglobulin 
in  the  heated  sera  corresponds  almost  quanti- 
tatively with  the  gain  of  euglobulin  in  the 
same  sera. 

''A  Case  of  Normal  Embryonic  Atresia  of 
the  Esophagus: "  H.  E.  Jordan,  Department  of 
Anatomy,  University  of  Virginia.  A  descrip- 
tion of  the  phenomenon  for  turtles. 

''  Studies  of  Magnitudes  in  Star  Clusters,  V. 
Eurther  Evidence  of  the  Absence  of  Scatter- 
ing of  light  in  Space:"  Harlow  Shapley» 
Mount  Wilson  Solar  Observatory,  Carnegie 
Institution  of  Washington. 

''  The  History  of  the  Primordial  Germ  Cells 
in  the  Loggerhead  Turtle  Embryo:"  H.  E. 
Jordan,  Department  of  Anatomy,  University 
of  Virginia. 

''Studies  of  Magnitudes  in  Star  Clusters, 
VL  The  Belation  of  Blue  Stars  and  Variables 
to  Galactic  Planes:"  Harlow  Shaploy,  Mount 
Wilson  Solar  Observatory,  Carnegie  Institu- 
tion of  Washington.  The  stellar  distribution 
in  the  so-caUed  globular  clusters  has  an  under- 
lying elliptical  symmetry;  therefore  not  only 
certain  nebulsB,  our  solar  system,  and  the  whole 
galactic  system,  but  even  the  globular  clusters 
have  the  oblateness  that  is  general  and  funda- 
mental in  the  dynamics  of  stellar  gxoupB. 

"  Zuni  Chronology: "  Leslie  Spier,  American 
Museum  of  Natural  History,  New.  York.  It 
has  been  found  possible  to  establish  a  chrono- 
logical scale  with  applications  to  American 
culture-history. 


"  The  Age  of  the  Bolivian  Andes: "  Edward 
W.  Berry,  Geological  Laboratory,  Johns  Hop- 
kins University.  There  is  definite  evidence 
that  parts  of  the  high  plateau  and  of  the  east- 
em  Cordillera  stood  at  sea  level  in  the  late 
Tertiary. 

"Large  Current-Bipples  as  Indicators  of 
Paleography : "  Walter  H.  Bucher,  Department 
of  Geology,  University  of  CincinnatL  A 
study  of  the  Cincinnati  Anticline. 

"The  Bearing  of  Selection  Experiments 
with  Drosophila  upon  the  Frequency  of  Ger- 
minal Changes : "  Edwin  Carleton  MacDoweU, 
Station  for  Experimental  Evolution,  Carnegie 
Institution  of  Washington.  A  study  of  extra 
bristles  indicating  that  they  are  primarily  oc- 
casioned by  one  germinal  unit  and  that  no 
change  of  evolutionary  or  practical  signifi- 
cance has  occurred  during  fifty  generations. 

"Pressure  Phenomena  accompanying  the 
Growth  of  Crystals: "  Stephen  Taber,  Departr 
ment  of  Geology,  University  of  South  Caro- 
lina. Many  phenomena  connected  with  the 
metamorphism  of  rocks,  the  growth  of  concre- 
tions, and  the  formation  of  mineral  deposits 
are  difficult  to  explain  under  any  other  hy- 
pothesis than  that  growing  crystals  have  made 
room  for  themselves  by  exerting  pressure  on 
the  surrounding  material 

"  A  New  Method  of  Transforming  Esters  of 
a-Aminoacids  into  their  Corresponding  Iso- 
thiocyanates: "  Treat  B.  Johnson,  and  Arthur 
A.  Ticknor,  Sheffield  Scientific  School  Yale 

University. 

"  The  Geology  of  the  Fiji  Mands: "  Wilbur 
G.  Foye,  Department  of  Geology,  Middlebury 
CoU^e,  Middlebury,  Vermont.  It  can  not  be 
said  that  the  modem  reefs  of  Fiji  fully  sap- 
port  Darwin's  theory. 

"  Dominance  of  Linked  Factors  as  a  Means 
of  Accounting  for  Heterosis:"  Donald  F* 
Jones,  Bussey  Institution,  Harvard  University. 

"Chemically  Induced  Crowngalls:"  Erwin 
F.  Smith,  United  States  Department  of  Agri- 
culture. Small  tumors  have  been  produced  by 
the  application  of  various  chemicals. 

"  Dynamical  Systems  with  Two  Degrees  of 
Freedom:"  G^eo^ge  D.  Birkhoff,  Department 
of  Mathematics,  Harvard  University. 
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*'  National  Besearch  Council"    Membership 
of  committees.  Edwin  BmwELL  Wilson 

Massaohusetts  Institute  or  Teohnology, 
CAMBBiDOBy  Mass. 


THE  DECIMAL  POINT 

Students  of  the  history  of  science  are  con- 
tinually impressed  by  the  fact  that  we  are 
truly  in  scientific  achievements  the  heirs  of 
all  the  ages  with  progenitors  not  limited  by 
any  bounds  of  time  or  place.  The  historian 
John  Fiske  in  one  of  his  essays^  pertinently 
remarks: 

The  thinker  who  elaborates  a  new  system  of  phi- 
losophy, deeper  and  more  eiMnprehensive  than  any 
yet  known  to  mankind,  though  he  may  work  in 
soHtnde,  neyertheless  does  not  work  alone.  The 
▼ery  fact  which  makes  his  great  scheme  of  thought 
a  success,  and  not  a  failure,  is  the  fact  that  it  puts 
into  definite  and  coherent  shape  the  ideas  which 
many  people  are  more  or  less  Taguely  entertaining, 
and  that  it  carries  to  a  grand  and  triumphant  con- 
elusion  processes  of  reasoning  in  which  many  per- 
sons have  already  begun  taking  the  earlier  steps. 

The  late  and  lamented  Pierre  Duhem  in  that 
wonderful  work,  ^'Le  Systlme  du  Monde," 
with  the  fifth  and  concluding  volume  fortu- 
nately completed  in  manuscript  before  his 
recent  death,  opens  his  work  with  a  statement 
to  the  effect  that  to  trace  the  origin  and 
genesis  of  great  scientific  ideas  one  is  gradu- 
ally led  back  to  the  point  where  history 
ceases. 

The  development  of  decimal  fractions  fur- 
nishes an  excellent  illustration  of  the  process 
mentioned.  This  story  was  well  told  in  the 
Teachers  College  Bulletin  of  1910  by  David 
Eugene  Smith,  in  an  article  entitled,  ^The 
invention  of  the  demical  fraction."  I  propose 
in  the  present  paper  to  discuss  briefly  one 
I>oint  of  the  development,  namely  the  appear- 
ance of  the  decimal  point  itself;  I  am  adding 
also  an  early  approach  to  decimal  fractions 
not  known  to  writers  on  the  subject,  based 
upon  a  study  of  a  Vienna  manuscript  of  the 
fifteenth  century.' 

1  ''A  century  of  science,  and  other  essays,"  New 
York,  1899. 
s  Codex  Yindobonensis  4770. 


N.  L.  W.  A.  Oravelaar,  in  discussing 
Napier's  works'  ascribes  to  Napier  priority  in 
the  use  of  the  decimal  point.  In  a  further 
article,  '^De  notatie  der  decimale  breuken," 
Gravelaar*  purports  to  show  that  Napier  was 
not  familiar  in  1616  and  1617,  with  the  edi- 
tions of  the  "Trigonometry"  of  Pitiscus 
which  appeared  in  1608  and  1612,  containing 
the  first  appearance  in  print  of  the  decimal 
point  after  Stevin's  systematic  exposition  of 
the  subject  of  decimal  fractions  in  1585.  To 
me  the  whole  procedure  of  Gravelaar  borders 
so  closely  on  the  absurd  that  it  would  not 
merit  discussion,  if  it  had  not  been  accepted 
somewhat  seriously  by  other  writers.*^ 

Enestrom,  the  editor  of  the  Bibliotheca 
Mathematica,  refers*  to  Gravelaar's  work,  as 
follows:  "Nach  Herm  Gravelaar  ist  Neper 
der  erste,  bei  dem  das  Xomma  (Rhabdologia, 
1617)  und  das  Piinktchen  (Constructio,  1616) 
als  wirkliche  Dezimakeichen  vorkommen; 
Pitiscus  hatte  zwar  schon  ein  Piinktchen 
angewendet,  aber  dies  ist  nur  als  ein  Scheide- 
zeichen  auzusehen."  That  the  point  used 
with  decimal  significance  in  Pitiscus  is  used 
with  full  appreciation  by  Pitiscus  should  be 
evident  simply  from  the  fact  that  at  this  time 
the  work  of  Stevin  on  decimal  fractions  was 
widely  known;  further  Pitiscus  who  uses  a 
bar  in  the  text  of  his  "Trigonometry"  of 
1608  and  of  1612,  13/00024  where  the  point  is 
used  in  the  Tables,  explicitly  says  of  13/00024, 
"  fractione  scilicet  24/100000  neglecto,"  mean- 
ing that  in  place  of  13.00024  he  uses  13  as  an 
approximation.  Among  others  von  Braun- 
miihl,  in  his  "Vorlesungen  iiber  Geschichte 
der  Trigonometric,"^  mentions  the  use  of  the 
point  in  decimal  fractions  by  Pitiscus. 

The  further  fact  should  be  noted  that  the 
Constructio  of  1616  is  the  English  transla- 

•  Verh.  d.  Kaningl,  Ahad.  v.  Wetemehappen, 
Amsterdam,  1899,  DeeL  YI.,  No.  6. 

^Nieuw  Archif  voor  Wishundt,  Amsterdam, 
1900. 

B  Notably  by  Glaisher  and  others  in  the  "Napier 
Tercentenary  Volume." 

«  Bibliotheca  Mathematica,  Vol.  YI.,  third  series, 
pp.  108-109. 

T  Vol.  I.,  p.  225. 
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tion  by  Wright  of  N"apier^8  work,  and  while  it 
did  receive  examination  by  Napier  before  pub- 
lication, yet  the  probability  is  that  the  in- 
novation of  the  decimal  x>oint  was  introduced 
by  Wright.  To  prove  even  independent  de- 
velopment of  the  decimal  i)oint  one  would 
have  to  show  that  neither  Wright  nor  Napier 
had  the  1608  or  1912  edition  of  Pitiscus  or 
any  knowledge  of  the  work ;  the  earlier  edition 
of  Pitiscus  is  cited  by  Napier. 

Cantor  does  refer*  to  the  use  in  manuscript, 
as  he  carefully  mentions,  of  the  decimal  point 
by  Biirgi  '^  wahrscheinlich  kurz  nach  .  .  . 
August  1692  ^ ;  even  of  this  use  in  MS.  Cantor 
says*  "  scheint  zuerst,"  whereas  of  the  use  by 
Pitiscus,.  he  says  '^  angefiihrte  Thatsache,  dass 
Pitiscus  in  Tabellenanhange  seiner  Trigo- 
nometric von  1608  sowie  von  1612  .  .  .  das 
Decimalstellen  abtrennende  Piinktchen  be- 
nutzt  hat."  My  own  feeling  is  that  Cantor 
mentions  Biirgi's  use  of  the  point  in  MS.  here 
to  strengthen  Cantor's  similar  claim  on  MS. 
evidence  for  priority  for  Biirgi  in  the  inven- 
tion of  logarithms.*® 

So  far  as  the  complete  explanation  of 
decimal  fractions  is  concerned  that  appears 
in  the  work  of  Stevin,  "La  Disme,"  of  1685, 
which  work  in  Flemish  and  in  French  evi- 
dently attained  rapidly  wide  circulation.  In 
1603  Johann  Beyer  in  his  "Logistica  deci- 
malis"  gave  the  explanation  of  operations 
with  decimal  fractions,  using  a  period  in  com- 
bination with  Stevin's  method  of  designating 
the  last  order  of  the  last  place  by  a  super- 
imposed numeral;  thus,  8.798  for  8.00798. 
Even  in  1616  Kepler  in  his  "  Auszug  auss  der 
tiralten  Messe-Kunst  Archimedis'^  used  a 
comma  (reversed)  quite  as  we  do  a  decimal 
point,  and  gives  a  sufficiently  complete  exposi- 
tion of  the  use  of  decimal  fractions. 

It  seems  to  me  to  be  distinctly  \mfortunate 
that  Oravelaar  should  have  given,  without  any 
ground  as  I  believe  I  have  shown,  credit  to 
Napier  for  a  somewhat  important  contribu- 

s^Vorlesungen,"  Vol.  II.,  Beeond  edition,  p. 
618. 

•  Loo.  cit.,  pp.  617,  619. 

10  See  Cajori,  "Napier  Terc  Volume,"  pp. 
101-102. 


tion  to  the  theory  of  notation  of  decimal 
fractions;  certain  writers  have  been  misled 
into  according  to  Napier  honor  in  this  field, 
where  no  credit  is  due. 

Except  for  the  fact  that  a  question  of 
nationality  is  introduced  we  might  say  that 
neither  Pitiscus  nor  Napier  is  worthy  of  more 
than  a  passing  note  in  the  history  of  the  de- 
velopment of  decimal  fractions.  Decimal 
fractions  and  a  more  or  less  convenient  nota- 
tion for  the  same  were  historically  inevitable^ 
just  as  logarithms,  the  analytic  geometry,  the 
graphical  representation  of  complex  numbers^ 
the  calculus,  and  many  other  developments 
of  mathematics  were  inevitable.  The  earlier 
8tei>s  leading  to  these  processes  can  now  be 
traced  and  it  is  increasingly  evident  that  a 
succession  of  thinkers  made  possible  these  at- 
tainments. Similarly  the  preparatory  con- 
tributions of  many  minds  have  made  possible 
the  simultaneous  discovery,  frequently,  of  ap- 
parently new  mathematical  theories. 

In  the  pamphlet  by  Professor  Smith,  which 
I  have  cited,  there  appears  the  reproduction 
of  a  page  in  Christoff  EudoliFs  arithmetic  of 
1626  in  which  there  is  the  computation  of 
interest  at  6  per  cent.,  involving  funda- 
mentally decimal  fractions,  using  a  bar  as  a 
separatrix.    Concerning  this  Enestrom  says:^^ 

In  the  year  1492  Francesco  PeUizsati  (or 
Pellos)  published  at  Turin  an  arithmetic  in 
which,  in  one  example,  division  by  100  of 
6976687  is  given  by  69766.87;  the  point  is 
also  used  in  dividing  by  30,  400,  8000,  and 
the  like,  pointing  off  one,  two,  or  three  places 
and  afterwards  writing  the  remainder  as  an 
ordinary  fraction.  Pellizzati  can,  however, 
not  be  credited  with  any  real  comprehension 
of  decimal  fractions.    The  page  in  question 

^1  Biblioiheoa  MaihenuUioa,  VoL  X.,  p.  243,  in 
his  article,  "Tiber  das  angebliche  Bezimalbraeh- 
zeichen  einiger  der  Ultesten  gednickten  Beehen- 
bllcher." 

nier  hat  Badolif  wirklieh  mit  Desimalbrtleliea 
gereclmet;  wenn  man  femer  bemerkt,  daas  der 
Strieh  bei  Budolif  gewissennasBen  dn  Eomma  ist 
...  80  kaan  man  sagen,  dass  sowohl  die  moderne 
Anwendung  wie  die  moderne  Bezeichnnng  bd 
Rudolff  vorkommt  . .  .  ohne  dass  Budolif  die  Tra^ 
weite  seines  Verf  ahrens  verstanden  hat. 


Jum  29, 1917] 
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IB  reproduced  by  Smith  in  his  article,  above- 
znentioned,  and  in  the  ''Kara  Arithmetica." 
Some  time  ago  in  discussing  before  the 
American  Mathematical  Society  the  ^Quad- 
ripartitum  ^  of  John  of  Meurs,  written  about 
A.D.  1325,  I  called  attention  to  the  fact  that 
this  writer  also  should  be  included  among 
those  who  by  use  of  an  analogy  with  the  sexa- 
gesimal fractions  made  a  near  approach  to 
decimal  fractions.^'  In  the  passage  in  ques- 
tion, which  .occurs  in  the  twenty-second  chap- 
ter of  the  second  book,  dealing  with  the  extrac- 
tion of  square  root,  zeros  in  pairs  are  annexed 
to  the  number  whose  approximate  root  is  de- 
sired. In  extracting  the  square  root  of  2,  six 
ciphers  are  annexed  to  the  2  and  the  square  root 
of  2000000  is  obtained  as  1414.  At  first  this  is 
changed  to  sexagesimal  fractions  and  by  suc- 
cessive multiplication  of  remainders  by  60  the 
root  is  obtained  as  1**  (gradus),  24  minutes, 
50  seconds,  and  24  thirds,  or  1  24/60  50/8600 
24/216000.  The  manuscript  proceeds,  as  fol- 
lows: ^'Et  si  vis  posses  dicere  ab  inicio  cum 
habuisti  banc  radicem  1414  quod  unitas  que 
est  in  quarto  loco  est  sicut  integrum  et  4  que 
sunt  in  tercio  loco  sunt  decima  pars  integri, 
et  unitas  que  est  in  secundo  loco  est  decima 
decium,  et  4  que  sunt  in  prime  loco  sunt 
decima  decime  decime  sic  1'4*1*4-  Et  nota 
quod  istam  radicem  preinuentam  1414  potes 
multum  bene  ponita  unitate  in  loco  integrum 
tres  differentias  remanentes  multiplicare  per 
10,  20,  80,  40,  50,  60,  70,  80,  90  et  semper  a 
^roducto  demptis  figuris  que  excedunt  nu- 
merum  medietatis  circulorum,  reeiduas  multi- 
plica  per  ilium  articulimn  per  quem  alias  ex- 
tendisti  et  hoc  facto  tociens  quod  non  re- 
maneant  nisi  tres  circuli  qui  sunt  medietas 
circulorum.  Habebis  radicem  secundum  pro- 
porciouCTi  integri  ad  articulum  per  quem 
ifueris  operatus."  The  statement  here  that  in 
the  1414  (regarded  as  the  square  root  of  2, 
evidently)    that   the    first   unit    (fourth    as 

12 1  am  using  photographic  copies  of  pages  of  the 
Vienna  MS.  4770 ;  the  passage  in  question  is  found 
on  folio  224  verso;  the  manuscript  was  probably 
written  in  the  early  part  of  the  fifteenth  century, 
containing  also  Bobert  of  Chester's  translation  of 
the  algebra  of  Al  Ehowarixmi,  recentiy  published 
in  the  University  of  Michigan  Humanistic  Series. 


counted  from  the  right  or  ordinary  unit's 
place)  is  to  be  regarded  as  an  integer,  the  fol- 
lowing 4  as  tenth  parts  of  an  integer,  the 
following  unit  as  the  tenth  part  of  a  tenth, 
and  the  final  (first,  counting  in  the  ordinary 
way  from  the  right)  4  as  tenth  parts  of  the 
tenth  part  of  one  tenth  borders  closely  on  the 
idea  of  decimal  fractions.  However,  John  of 
Meurs,  like  so  many  others  who  made  initial 
steps  in  this  direction,  carried  the  idea  no 
further.  Louis  C.  E[arpinski 

TJnivxrsitt  07  Michigan 


THE  SHORTAGE  OF  PLATINUM 

AoooROiNO  to  a  bulletin  issued  by  the  IT.  S. 
(Geological  Survey  most  people  are  apt  to  think 
of  platinum  as  preeminently  adapted  to  set- 
tings for  precious  stones,  but  the  metal  is  in 
fact  indispensable  to  many  essential  industries. 
Platinum  dishes  and  utensils  are  absolutely 
needed  in  all  chemical  laboratories,  and  upon 
these  laboratories  all  great  industries  are  de- 
pendent for  guidance.  Alloys  have  been  de- 
vised for  use  in  the  ignition  systems  of  inter- 
nal-combustion engines,  but  no  substitute  for 
platinum  has  been  found  for  certain  delicate 
parts  of  these  ^stems.  Platinum  and  allied 
rare  metals  are  widely  employed  in  instru- 
ments of  precision  required  for  makiug  phys- 
ical tests  of  materials  of  all  kinds.  Probably 
platinum  is  now  most  valuable  for  its  use  in 
the  contact  process  of  making  concentrated 
sulphuric  add,  which  is  essential  to  a  great 
number  of  industries  that  are  vitally  impor- 
tant at  all  times,  and  particularly  in  time  of 
war. 

The  United  States  alone  annually  uses  about 
166,000  ounces  of  fine  platinum  and  produces 
less  than  1,000  ounces  of  crude  platinum. 
Realizing  the  urgent  necessity  of  increasing 
the  country's  production  of  the  metals  of  the 
platinum  group,  the  United  States  Geological 
Survey,  Department  of  the  Interior,  has 
planned  an  investigation  in  which  L.  M. 
Prindle  and  J.  M.  Hill,  geologist,  will  visit 
places  in  this  country  where  commercial  depos- 
its of  these  metals  may  be  found. 

Native  platinum,  the  metal  and  sperrylite 
(platinum  arsenide)  have  been  found  in  basic 
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igneous  rocks  at  several  places  in  tlie  world 
but  not  in  commercial  quantities.  The  search 
for  platinum  in  rocks  is  therefore  not  likely  to 
obtain  an  immediate  supply  of  the  metaL 
Persons  searching  for  platinum  ores  should  re- 
member, however,  that  the  assay  for  platinum 
is  difficult  and  apparently  can  not  be  success- 
fully made  by  all  commercial  assayers. 
Samples  of  supposed  platiniferous  ores  should 
therefore  be  sent  only  to  the  most  competent 
assayers.  The  United  States  G^logical  Sur- 
vey has  received  several  reports  of  discoveries 
of  rich  platinum  ore  in  which^  as  the  reports 
state,  '^  the  platinum  could  be  detected  by  the 
ordinary  methods  of  assay.''  Such  statements 
should  be  regarded  with  great  caution,  for  any 
platinum  ore  of  conmiercial  grade  will  doubt- 
less yield  traces  of  platinum  if  tested  by  the 
standard  methods  employed  by  competent  and 
reliable  assayers. 

The  platinum  supplies  of  the  world,  except 
a  relatively  small  quantity,  have  been  obtained 
from  placer  deposits,  notably  from  those  of 
Russia,  which  have  produced  about  95  per 
cent,  of  the  world's  output.  The  largest  part 
of  the  crude  placer  platinum  now  produced  in 
the  United  States  is  won  by  dredges  working 
in  California  at  the  west  base  of  the  Sierra 
Nevada,  in  gravels  derived  from  worn-down 
lodes  and  concentrated  by  natural  streams. 
The  greater  production  from  this  region  than 
from  northwestern  California  and  southwest- 
em  Oregon  and  other  places  would  appear  to 
be  due  to  larger  operations  rather  than  to 
greater  or  richer  deposits. 

All  the  known  placer  deposits  that  contain 
platinum  are  near  areas  of  basic  igneous  rocks, 
and  it  would  seem  that  the  first  step  in  any 
search  for  new  deposits  of  platiniferous  gravels 
is  to  look  for  outcrops  of  peridotite,  pyroxenite, 
dunite  and  serpentine.  When  areas  of  these 
rocks  have  been  found  the  gravels  of  the 
streams  that  rise  in  them  should  be  washed  to 
see  whether  they  contain  platinum.  Most  of 
the  heavy  concentrates  found  in  gravels  that 
carry  platinum  are  rich  in  chromite  and 
olivine.  The  character  of  the  rock  of  which 
the  gravels  were  formed  may  give  a  clue  to 
their  source. 


Crude  platinum  as  it  occurs  in  placer  con- 
centrates is  ordinarily  a  silvery-white  metal, 
the  fresh  surface  of  which  could  be  confused 
only  with  that  of  silver,  or  possibly  with  that 
of  iron.  It  can  easily  be  distinguished  from 
these  metals,  however,  by  simple  tests,  as  th^ 
are  soluble  in  dilute  nitric  acid,  whereas  crude 
platinum  can  be  dissolved  only  in  concentrated 
aqua  regia,  a  mixture  of  three  parts  of  hydro- 
chloric (muriatic)  acid  and  one  i>art  of  nitric 
acid.  In  some  placer  deposits  the  grains  are 
coated  with  a  dark  film  and  somewhat  resemble 
the  grains  of  the  dark  minerals  chromite,  mag- 
netite or  ilmenite,  from  which,  however,  they 
can  be  separated  by  careful  panning,  as  the 
platinum  is  heavier  than  any  of  those  min- 
erals. 

Platinum  will  not  amalgamate  with  quick- 
silver alone,  but  will  amalgamate  with  quick- 
silver and  sodium.  If  ordinary  quicksilver 
amalgam  is  used  the  flakes  of  platinum  float  on 
the  surface  and  can  be  removed.  If  sodium 
amalgam  is  used  the  platinum  may  be  sepa- 
rated from  any  gold  in  the  amalgam  by  wash- 
ing with  water  until  the  sodium  is  converted  to 
sodium  hydroxide,  when  the  platinum  will 
come  out  on  the  surface,  provided  the  amalgam 
is  sulBciently  liquid. 

Platinum  has  a  hardness  of  4  to  5  and  can 
be  scratched  with  a  knife.  It  is  so  malleable 
that  it  can  be  hammered  into  very  thin  sheets 
without  heating.  It  is  practically  infusible, 
and  grains  of  it  can  not  be  melted  together,  as 
can  particles  of  gold  and  lead. 

One  test  for  platinum  is  relatively  simpla 
The  metallic  particles  to  be  tested  are  dis- 
solved by  boiling  in  concentrated  aqua  regia 
and  the  resulting  solution  is  allowed  to  diy. 
The  dry  residue  is  dissolved  in  hydrochloric 
acid,  and  the  solution  is  evaporated  by  boiling 
until  it  becomes  a  thick  mass  but  is  not  quite 
dry.  This  mass  is  diluted  with  distilled  water 
and  to  it  are  added  a  few  drops  of  sulphuric 
acid  and  of  potassium  iodide,  which  cause  it  to 
assimie  a  very  charact^stic  wine-red  color  if 
it  contains  considerable  platinum  or  a  reddish- 
pink  color  if  it  contains  only  a  small  quantity* 
This  test,  though  it  is  fairly  delicate,  will  not 


